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[ts swinging roof has its feet 


firmly planted on the ground 


You swing a lot of weight—and fast—when 
you open a Lectromelt Furnace for charging. 
But that weight is carried on a foundation 
completely independent of the furnace itself, 
so the support is rigid and there’s no strain 
on the shell. 

Because every ounce of the sturdy top 
structure of a Moore Rapid Lectromelt Furnace 


rides on massive oil bearings, it swings aside 


easily and smoothly. No chatter to shake 
roof bricks loose. 

This combination helps make Lectromelt 
electric arc furnaces the best choice for 
melting, refining, smelting and reduction. 
For more details on these furnaces, write 
for Catalog No. 8. Pittsburgh Lectromelt 
Furnace Corporation, 316 32nd Street, 
Pittsburgh 30, Pennsylvania. 


Manufactured in... CANADA: Lectromelt Furnaces of Canada, Lid., Toronto 2... ENGLAND: 
Birlec, Lid., Birmingham . . . SWEDEN: Birlec, Elektkougnar A /B, Stockholm ... AUSTRALIA: Birlec, 
ltd., Sydney . . . FRANCE: Stein et Roubaix, Paris ... BELGIUM: S. A. Beige Stein et Roubaix, 
Bressoux-Liege .. . SPAIN: General Electrica Espanola, Bilbao . . .ITALY: Forni Stein, Genoa. 


MOORE RAPID 


WHEN YOU MELT... 
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SAN-BLO 
CORE BLOWER 














Iron, steel and non-ferrous foundries are boosting production and slashing 

core room costs with the new, all-purpose SAN-BLO. They're blowing cores 

and sand mixtures always rammed before . . . blowing sand with higher 

green strength and moisture content than ever before possible . . . eliminat- 

p ing core rods and driers in many cases. Foundries, large and small, are 

finding new economies in SAN-BLO. Why not investigate? Send for 
bulletin CB-2, today. 





RIGID, 
NON-SPILL 
CONTROL— 
from swivel hook... 


qnnove™ 


machined-tooth 
rack... 


0 e, steel bail... 
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oller bearing 
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MODERN 
“FP, A ” 
ONE-MAN 
POURING 
DEVICE— 
handles up to 
1000 pounds 
of metal. 


ETAL 


HILE some of our nation’s most highly mech- 

anized foundries are producing, ‘round the 
clock, and close to peak capacity—others aren't. 
Fortunately for everybody many foundries can 
POUR MORE! Wherever there is any appreciable 
volume of hand pouring, MODERN can help along 
with rigid, geared POURING DEVICES. MODERN 
Pouring Devices and ladles team together to give 
that all important rigidity from monorail to ladle 
bail. Tonnage goes up! Scrap comes down! Here 
in the Sivyer steel foundries in Milwaukee the 
“FA” Pouring Devices have served faithfully for 
more than seven years with little attention. The 
stainless and nickel steels come on at 3200°F. 
Eight, 37 pound, industrial valve bodies are poured 
at split second speeds from MODERN 300 pound 
ladles. MODERN rigidity from monorail track to 
ladle spout is a timely story... 


You can read all about it in catalog 
147. It's free to foundrymen who 
need MORE METAL from FEWER 
MEN! Just address Dept. AF-5, 
MODERN EQUIPMENT COMPANY, 


Port Washington, Wisconsin. 





ODERN EQUIPMENT CO. 


PORT WASHINGTON, WISCONSIN 
OTHER CATALOGS, LADLES, 149... 


CUPOLAS AND CHARGERS, 147A... 
CRANES AND MONORAIL, 150. 
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® Less than two minutes are required to shake 


out 


this 131,4-ton load of flask, casting, and sand on the 
8 x 10 ft shakeout in the Allis-Chalmers Mfg. Co. foundry 
at West Allis, Wis. The unit has a continuous capacity 
of 25 tons and is capable of handling the entire flask 


shakeout and core knockout requirements of a 
jobbing foundry 


Published monthly by the American Foundrymen's Society 
616 S. Michigan Ave., Chicago 5. Subscription price in the L 


large 


Inc 


S., 


Canada and Mexico, $3.00 per year; elsewhere, $6.00. Single copies, 


50c. Entered as second class matter July 22, 1938, under 


Act of 


March 3, 1879, at the Post Office, Chicago, Illinois. EASTERN REP 


RESENTATIVE-—C. A. Larson & Associates, 254 West 31st St., 


New 


York I, N. ¥. CENTRAL REPRESENTATIVE-—Enright & Cleary, 
1836 Euclid Ave., Cleveland. MIDWESTERN REPRESENTA.- 
TIVE—H. Thorpe Covington Co., 677 N. Michigan Ave., Chicago 
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53 BLAST FURNACES 
LINED WITH 
NATIONAL CARBON, 


TRADE-MARK 


HAVE AVERAGED 








1000,000 TONS EACH 


—and still going strong! 


@ National Carbon Company has 
now equipped 53 furnaces with car- 
bon-block linings. 27 of these linings 
have produced over 1,000,000 tons 
of iron apiece at this writing. 10 of 
these linings have produced 1,500,000 
tons. One lining has topped 1,900,000 
tons. All linings are still going strong. 
We can think of no stronger proof 





GUESS | AINT $0 HOT... 
NOTHING | DO of the value of “National” carbon for 


SEEMS TO FAZE THIS lining blast furnaces. 
DOGGONE STUFF / 


d ko 


PANY 


The term “Nati I’ is a registered t 
NATIONAL CARBON COM 
a Division of 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San F. 
Ia Canada: National Carbon Limited, Toronto 4 








oTHER NATIONAL CARBON propucts § 


BLAST FURNACE LININGS + BRICK + CINDER NOTCH LINERS + CINDER NOTCH PLUGS «+ SKIMMER 
BLOCKS + SPLASH PLATES * RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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when you 


its MARTIN 


Every Martin product is designed especially for “core 
box protection"—each is built to prevent a specific 
type of wear on your core boxes. They are engineered 
by foundry men to assure easy installation, successful 
operation. Martin products add years to the life of 
your equipment by enabling you to salvage old plates 
and core boxes, 4 preventing abrasion, and giving 
“SAND ARRESTER TUBE” ur plywood blow plates the lasting qualities of steel. 
Seve cores and step up product carries a guarantee of absolute satisfac- 
production. Guaranteed tion. Martin products are distributed all over the 
for 100,000 blows. world by foundry supply houses. 


“PROTEXABOX PINS" 
Cannot mar the box face 
because they will not loos- : 
en. Protective rubber tip “HOLINER" BUSHINGS 
guaranteed to stay on. Stop abrasion between 
blow plate and core box. 
Protect blow holes. 


line—- 


Protects parting 

easily installed in old or 
new boxes. Cutters for 
groove available at mod- 
erate cost. 


“PULLINSERT’' BLOW BUTTONS 


Positively stop sand blasting under 
blow holes. Available in nine 
popular sizes. 


**VIBROLATOR”’ 

The powerful all-directional vibration of the Peterson 

Vibrolator makes this an ideal unit for keeping ma- 

terials flowing in chutes or hoppers. The Vibrolator 

will not crack attaching lugs on match plates or core 

boxes. Instantly self starting and virtually noiseless 

in operation, this new type vibrator eliminates main- 

tenance worries and gives a long, dependable serv- 

ice life. No lubrication is necessary. The Vibrolator 

is light in weight to lessen fatigue and permit max- 

imum delivery of vibration. There are five sizes avail- 

able to meet all your foundry requirements. Peterson w a 
Vibrolators are sold only by Martin, exclusive manu- VIBROLATOR’ 


facturers of ball-type echins 


WRITE for folders describing these Martin products in detail. If you 
have a cand movement problem, send us complete information and 
our engineers will prescribe the correct vibrator for your needs. 


RING COMPANY 


KEWANEE, ILLINOIS 
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Moline Malleable now makes 
larger and more complex cores 
with THERMEX Core-baking 
Equipment than were possible 
with their former equipment. This 
progressive company reports that 
THERMEX Core-baking 
Equipment “brings about the most 
important improvement in 
core-baking operations in years.” 


“pays for itself in less than a year” 


—MOLINE MALLEABLE IRON CO. 








A partial list of companies who 
have purchased THERMEX 
Electronic Core-baking Equipment 


American Hardware Corp. 
Brugger Manufacturing Co. 

Crane Company 

Ford Motor Co. 

Grand Haven Brass Foundry 
Grinnell Company, Inc. 

Moline Malleable tron Co. 
National Malleable & Stee! Casiings Co. 
Ontario Malleable tron Co. 
Phoenix Brass Fittings Corp. 
Ronci Company 

Sterling Faucet Company 

United Foundries, Inc. 

United States Pipe & Foundry Co. 








crmnege 


ELECTRONIC CORE-BAKING 
aa 


4 E ESTIMATE,” states Moline 
Malleable Iron Co. of St. Charles, 
IIL, “that our new THERMEX Core-baking Equipment will pay for itself in less 
than a year. We have just placed an order for a second THERMEX installation.” 
Here’s why: 
@ labor costs have been cut drastically, in the baking department, and in the 
core-making department as well. 
@ Utility costs per ton of sand have been cut more than 50%. 
@ Only one-fourth the floor space of conventional baking equipment is needed 
—freeing this space for other work. 
@ Core rejects have been reduced 66%. 
Why not take advantage of the labor-saving, cost-cutting advantages of THERMEX 
Core-baking Equipment? Girdler manufactures dielectric core-baking equip- 
ment in capacities from 1 ton to 15 tons per hour. For complete data write 
The Girdler Corporation, Thermex Division, Louisville, Kentucky. 


THERMEX—T. M. Reg. U.S. Pat. Of. 


CORPORATION 


Thermex Division 
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PANGBORN ROTOBLAST: ~ , 
CABINET CLEANS UP TO 200 
ENGINE BLOCKS AN Hour 


at world’s largest 








Leading the heavy cylinder blocks on the 


ROTOBLAST... 


SAVES LABOR with push-button 
operation 

SAVES SPACE because machines 
are compact 

SAVES TIME by cleaning more 
loads per day 

SAVES POWER since no com- 
pressor is needed 

SAVES TOOLS because all scale 
is removed 





independent 
jobbing foundry 


conveyor is easily handled by two men. 
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BLAST CLEANING at Campbell, Wyant, 
Cannon Foundry Co., of Muskegon, 
Mich., is fast, efficient and mechanized! 
And the secret of this performance is 
two Pangborn “ES’”” ROTOBLAST Cab- 
inets like that shown above. Heavy en- 
gine blocks can be cleaned at a rate of 
200 an hour . ..and cleaning is automatic! 
The result is faster, better, cheaper blast 
cleaning than ever experienced with 
other equipment. 

Campbell, Wyant, Cannon started to 
mechanize their cleaning operation in 


a 
Kirn —_ 
















ABOVE: This rear view of Campbell, Wyant, Canno 
Pangborn “ES” ROTOBLAST Cabinet shows the cof 
veyor system and four ROTOBLAST Machines. Inside 
the cabinet, the conveyor stops in front of each ROTO. 
BLAST unit and slowly revolves the casting in tie 
blast stream to assure complete cleaning. 






1937 ...when they installed one o 
first Pangborn monorail ROTOBLA 
Cabinets. Later they installed a secodd 
Cabinet to meet production demands. As 
a result cleaning costs have been evén 
further reduced, and there’s no cleaniag 
room bottleneck. Cleaning is a simple, 
automatic operation with high-quality 
work assured. 


GET THE COMPLETE ROTOBLAST 
STORY: Bulletin 214 is informative and 
covers many applications. Write for your 
free copy to: Pangborn Corporation, 
1300 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning 
and Dust Control equipment. 


BLAST CLEANS 
CHEAPER 





with the right equipment for every job 











Mounting Width of Miller 
“Square Design 


Mounting Width of Average “Bolted” 
Circular Designed Cylinders 


Air and Hydraulic 

















CYLINDERS... 


Sales and Service from coast to coast 


The SQUARE DESIGN of Miller Cylinders saves up to 25% of 
mounting space, permitting more cylinder power in the same 
space and easier, more convenient installation in “‘tight spots.” 
Thus, in many cases, machines and equipment can be designed 
more compact and less costly by using Miller Cylinders. Hours 
of drafting time can be saved — as only a few straight lines 
show any view on drawings. 


The illustration at upper left shows graphically how four Miller 
Cylinders can be mounted, bore for bore, in the same space 
required for three average “‘bolted”’ circular designed cylinders. 
Some Miller bore sizes permit even greater space-savings. 


Other important standard features of all Miller Cylinders in- 
clude: solid steel heads, caps and mountings, hard chrome 
plated piston rods, dirt wiper seals, and other ‘‘quality’”’ fea- 
tures as shown in illustrated bulletins sent FREE on request. 
Remember, too, that Miller Hydraulic Cylinders (2000-3000 
psi) meet the J. I. C. Hydraulic Standards. 


Write for illustrated cylinder bulletins A-105 and H-104 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 1!" to 20" BORES, 200 PSI OPERATION; LOW w 
PRESSURE HYDRAULIC CYLINDERS, 12" TO 6” BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FOR 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 14" TO 12" BORES 2000-3000 PSI OPERATION. ALL 
MOUNTING STYLES AVAILABLE. 


MILLER MOTOR COMPANY ff 
Me 


4 S 4027-29 N. KEDZIE A - CHICAGO 18, ILLINOIS 
— VENUE 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON — 
HARTFORD —NEW YORK CITY—DAYTON—ST. PAUL— FORT WAYNE— INDIANAPOLIS —= 
MILWAUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCISCO — BALTIMORE == 
ST. LOUIS and OTHER AREAS. 








Cleanse your molten iron with 


Glamoud CORNELL CUPOLA FLUX 


and your scrap loss will be amazingly low. 


Leading foundries producing gray iron castings, and malleable 
foundries with cupola operation, make it a “‘must”’ that Famous 
Cornell Cupola Flux be used with every charge, to ensure clean, 
hotter, more fluid iron, reduce sulphur—and obtain castings with 
the minimum of chilled sides, hollow centers and hard spots, and 
greatly facilitate machining operations. 


CUPOLA OPERATION IS MORE EFFICIENT. Drops are cleaner. There 
is less erosion of brick or stone lining. Maintenance cost is prac- 
tically nil. 


WRITE FOR BULLETIN NO. 46-B 
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PRE-MEASURED SCORED BRICK 
FORM makes it the easiest and most 
economical flux to use. No waste. 
Simply lift Famous Cornell Cupola 
Flux from container and toss it into 
cupola with each ton charge of iron, 
or break off one to three briquettes 
(quarter sections) for smaller 
charges, as per instructions. 





» Zee CLEVELAND FLUX @ 








pet of the Production, Properties, and Uses of Steels and Other Metals 


Published by Electro Metall 


1 C 
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sotlabeer ke ne cubis oat clei 


y. a Division of Union Carbide and Carbon Corporation, 30 East 


42nd Street, New York 17, N. Y.+In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 





How CHROMIUM BRIQUETS Increase 
Hardness and Strength of Cast Iron 


Chromium briquets are made especially 


for the addition of chromium to cast iron 
in the cupola. The amount added may vary 
from small percentages up to as high as 15 
per cent. 


Function of Chromium in Cast Iron 


Chromium is added to cast iron for the 
purpose of refining the grain and stabiliz- 
ing the combined carbon content, thus in- 
creasing strength, hardness, and resistance 
to wear and abrasion. Even very small addi- 
tions of chromium have a decided effect, 
and as little as 0.25 to 0.50 per cent will 
yield a great improvement in iron used -for 
resistance to wear. A typical application is 
in automotive cylinder castings, particu- 
larly in heavy-duty truck and tractor work. 

The stabilizing and refining effect of 
chromium is particularly useful to foundry- 
men producing castings of medium to heavy 
section. The slow cooling of such castings 
often results in weak, open-grained iron 
Chromium in amounts up to 1.00 per cent 
will increase the stability of the structure 
of the castings and help to offset the effect 
of slow cooling in the mold. 


Fig. 1—These low-chromium iron cast- 
ings, which are parts for a die-casting 
machine, are machinable, uniformly 
hard, and resistant to the effect of high 
temperature. 


High-Temperature Service 


The strong effect of chromium in stabil- 
izing the structure of gray iron has made 
its use in iron subjected to high tempera- 
tures almost universal. Chromium in the 
range of 0.75 to 1.25 per cent greatly re- 


duces the growth and warping that occur 
in unalloyed irons as the result of repeated 
heating and cooling. Chromium cast irons 
in this range of chromium content may be 
inoculated with silicon alloys to decrease 
the tendency to chill and, also, to assist in 
maintaining machinability. Such irons are 
adaptable to various high-temperature appli- 
cations, such as melting pots, die-casting 
machine parts, grate bars, etc. 


How Binder Protects Chromium 


For the addition of chromium to cast 
iron, ELectromet produces briquets con 
taining exactly 2 Ib. of chromium each. 
The alloy is protected by a refractory 
binder, which has a high melting point 
and, therefore, helps to prevent oxidation 
of the chromium until it is melted and de- 
livered to the crucible of the cupola. 

The recovery of chromium from “EM” 
briquets is thus uniformly high, normally 
above 85 per cent, and it is easy to obtain 
the desired final chromium content. This 
is of particular importance when the limi- 
tations of hardness and machinability for a 
casting demand close chemical control. 


Typical Briquet-iron Mixture 


The use of “EM” chromium briquets in 
the production of cast iron of low chro- 
mium content is shown in the table below 


Fig. 2—“EM” chromium briquets are 
hexagonal in shape, and each contains 
exactly 2 lb. of chromium. Notched 
briquets (right), which are easy to 
break in half, can be purchased for 
use when | Ib. additions of chromium 
are desired. 


The mixture given is for a medium- 
strength iron used for castings in which re- 
sistance to wear or heat is required. 


Booklet Available 

Typical briquet mixtures for other types 
of irons are given in the booklet “Briquetted 
Alloys for the Iron Foundry Industry.” This 
booklet about 
“EM” briquets of silicon, silicomanganese, 
If you would like a 
copy, free of charge, simply write to the 
address given above or to the ELECTROMF1 
office nearest to you. Offices are in Birming 
ham, Chicago, Cleveland, Detroit, Los An 
geles, New York and San Francisco. In 
Canada: Welland, Ontario. 


also contains information 


and ferromanganese 


The terms “EM” and “Electromet” are regis- 
tered trade-marks of Union Carbide and Carbon 
Corporation 





Typical Briquet Mixture for Low-Chromium Iron 





Alloys in Charge Material 





Base Charge 





Silicon 


Manganese | Chromium 





Per 
Cent 


| lb Material Charged | Per | 


lb 


Per | 


Per 
Cent tb 


lb 





Cent 
200 2.25 
300 2.00 
30.0 300 2.00 
20.0 200 


20.0 
30.0 


Pig Iron 

Return Scrap 
Purchased Scrap 
Steel Scrap 





4.50 
6.00 


6.00 
0.20 


| 
0.85 | 1.70 | 
0.75 | 2.25 | 
0.65 | 1.95 
0.45 | 0.90 





0.10 
100.0% | 1,000 Ib.| Total Base Charge 





5 Silicon Briquets 

1 Silicomanganese 

2% Chromium 
Briquets 


Briquets 
Required 


16.70 


5.00 
0.50 


Ib. 6.80 Ib 


2.00 


5.00 





Total Alloys 
Charged 


Melting Recovery 


22.20 Ib. Si 


or 
2.22% Si 
x .90 





8.80 Ib. Mn Ib. Cr 
or 
| 0.67% Cr 
| x .85 


| 6.71 


or 
0.88% Mn 
x .85 











Final lron Analysis 














2.00' 





'% Si 


| 0.75% Mn 


| 0.57% Cr 
| 
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WITH ACCURATE PRESSURE C 


MAY, 


Illustration: Mr. George Garvey of 


Is high man... 


City Pottern and 


Foundry, South Bend, Indiana observing the checking 
of an “ACCURATE” cope ond drag set for an M. B 


Skinner Co. 12 
broken cost iron mains 


QUICK DELIVERY 


By Air Freight, Parcel Post, 
Special Delivery or Railway 
Express. Pick-up and delivery 
by jobber representatives in 
the following areas: 


AUBURN, MASS. 
Henry A. Kottmann 
Telephone: Auburn 2683 


MILWAUKEE, WIS. 
John M. Donohue 
Telephone: Hilltop 2-7130 


Cc. A 
Telephone: Normal 8551-5 


LOS ANGELES, CALIF. 
McGowan Company, Inc. 
Telephone: Trinity 2057 


OAKLAND, CALIF. 
General Foundry Service 


Corp. 
Telepbone: Killog 3-3381 


1951 


split coupling used for repairing 


AST COPE AND DRAG SETS 


Foundries everywhere are looking for means to increase production 
and lower their costs. ACCURATE cope and drag sets have helped 
to solve this problem for hundreds of the leading foundries from 


coast to coast. 


ACCURATE cope and drag sets have clean smooth partings and 
patterns as cast, are straightened, and have alignment points. This 
will substantially reduce your finishing costs. 


Maximum over-all plate dimensions for cope and drag sets are 


54" x 64” and 48” x 80". 


Why not use this profit making idea in your foundry? Write for 
catalog No. 515. 


ACCURATE MATCH PLATE COMPANY 


1847 WEST CARROLL AVENUE 
Telephone SEeley 3-7918 





CHICAGO 12, ILLINOIS 
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Core Blowing 
Machine 
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Written in practical, understandable language for operating men and 
metallurgists, FOUNDRY CORE PRACTICE covers the entire cycle of core- 
making operations . . . from materials and mining methods to final setting 
of cores and molds. 

A complete 560-page handbook, containing 314 photographs, graphs, 
and sketches, 81 tables and an extensive bibliography, the text covers: 


Over 100 leading authorities 
on foundry problems col- 
laborated with the avthor 
Harry W. Dietert, an inter- 
national authority on sand 
problems, to pool their 
knowledge to make FOUND- 
RY CORE PRACTICE the type 
of book that will be of maxi- 
mum benefit to the foundry 
field . . . available now to 
AFS members for $6.50; list 
price $10.00. 





American 


Foundrymen’s Foundry Core Practice’ by H.V'. ae. 
Society *bote__ 





t enclose $$ Cash [] Money Order () Check [) to cover 


616 South Michigan Avenue, Chicago 5, Illinois Please send invoice [] 


Postage paid by AFS when remittance accompanies order. po ee 
Company___ inpebeiil 
Address___ ninntiatiimeeabaiia 
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...and the BRONZE Situation 


Tin is in short sapply. This means that many of the bronze casting alloys containing 
substantial pereentages of tin are frequently difficult to obtain. 


In this situation Federated offers two suggestions that are promising and easy to follow. 

When faced with the problem of alloy selection, consult with your supplier. Federated 
Metals, for example, has the extensive experience . . . in research laboratories and in 
the field . . . which qualifies its metallurgists to assist you in the selection of the best 
available alloy and to advise you on problems of foundry practice. 

In addition, Federated offers a group of copper-silicon casting alloys with mechanical 
properties exceeding those of industrially used tin bronzes. The group is called 
HERCULOY* Bronzes. 

Herculoy Bronzes combine high strength and excellent physical properties with a high 
resistance to corrosion. They can replace both ferrous alloys and tin bronzes. Foundry- 
men like Herculoy Bronzes because of their excellent foundry characteristics. Castings 
are sharp in detail. The metal pours freely and can be cast into sand or permanent molds. 
No special equipment or techniques are required for melting and handling Herculoy. 
No smoke or noxious fumes are produced in melting. 

More information on Herculoy Bronzes is contained in a 4-page pamphlet that is yours 
for the asking. Write for it today .. . or for help with any non-ferrous metal problem. 


*Registered trademark of Revere Copper and Brass, Inc 
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SEAL-COTE - 





amg a 


CORE WASH 








PREVENTS METAL SEEPAGE 
GIVES SMOOTHER CASTINGS 
REDUCES SALVAGE 





REPORTS WILSON FOUNDRY & MACHINE CD. 


Wilson Foundry & Machine Co., Pontiac, Mich., 
faced a problem in their core room several months 
ago. The core wash they were using had a tendency 
to glaze and bubble under high temperatures. 
Salvage was high due to sand spots--castings came 
out rough and pitted. So, Wilson Foundry & 
Machine Co. called in a representative of Frederic 
B. Stevens, Inc., and told him of their problem. 
The Stevens man, working closely with the Stevens 
laboratory and research staff, submitted several 
samples of core wash. Foundry tests proved that 
Stevens Seal-Cote Core Wash held the answer to 
the problem. According to R. E. Kalmbach, Wilson’s 
general manager, since the foundry started using 
Stevens Seal-Cote Core Wash for automobile engine 
castings, results have been splendid. “Stevens Seal- 





EVERYTHING FOR A FOUNDRY 


STEVENS 


FREDERIC B. 





Cote is a better filler, gives better coverage, and in 7 
general does an all-around better job than other 
core washes we've used,” Mr. Kalmbach states. He 
adds, “And the Stevens organization gives top-notch 
service. You can call on the Stevens people at any 
hour, day or night, and get immediate action on 
foundry problems.” 


The Stevens complete line of foundry equipment 
and supplies stands ready to serve you in your 
casting operations. Why not call in your nearby 
Stevens representative today and have him show 
you how Stevens can help with any foundry prob- 
lem. Or, if you prefer, write direct to Frederic B. 
Stevens, Inc., Detroit 16, Michigan, for full infor- 
mation. There’s no obligation. 


INCORPORATED 





> 


DETROIT 16, MICHIGAN 
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NEED INCREASED 


PRODUCTION ? 


KNIGHT SERVICES 
for FOUNDRIES 


e PLANT LAYOUT 


@ ARCHITECTURAL 
PLANNING 


e METHODS 
@ MODERNIZATION 
e MECHANIZATION 


e MATERIALS 
HANDLING 


e MANAGEMENT 
@ ORGANIZATION 


@ PRODUCTION AND 
Cost CONTROL 


¢ JoB EVALUATION 
AND WAGE 
INCENTIVES 


e FOREMAN 
TRAINING 


CONSULTING SERVICE: Management, Sales, 








ADD EXPERIENCED 


KNIGHT ENGINEERS 
TO YOUR STAFF 














WHAT DO YOU NEED to improve your 
foundry’s production and cost picture for the busy 
days ahead — better layout? — facilities? — methods? — wage incentive? — 
procedures? — organization? Whatever the problem, Knight Engineers 
are available to survey your operations to establish a self-amortizing program of 
improvement and work closely with your staff to carry it out successfully. 
Possibly your plant needs revision or expansion — or you need a complete 
new foundry. Knight can be of unusual service here, too, with a staff of 
experienced architects and structural engineers. 
One thing to remember — the Knight organization is no stranger 
to your type of foundry and its particular operations, for Knight Engineers 
have had from 10 to 30 years of successful foundry management, 
production, engineering or equipment experience in all types of foundries — 
grey iron, steel, malleable, cast armor, magnesium, aluminum, brass and 
bronze — and in foundries as applied to automotive parts, farm implements, 
aircraft, ordnance, machine tools, electrical equipment and many others. 
Now is the time to investigate the advantages of a modernization 
program for your foundry. Call or write our New York or Chicago 
office for immediate attention. 


Production —— ENGINEERING SERVICE: Surveys, Modernization, Mechanization 
PLANT AND ARCHITECTURAL ENGINEERING 
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MEXICAN CORDIP—ANOTHER NEW 
PRODUCT DEVELOPED BY THE 
UNITED STATES GRAPHITE COMPANY 





NEW NON- 
FERMENTING WASH 
GIVES SMOOTHER, 
TRUER CASTINGS 


Mexican Cordip is just one of the many 
new products that are continually being 
developed by the research facilities of 
The United States Graphite Company. 
Mexican Cordip is a high temperature 
coating that gives castings maximum sur- 
face smoothness. Dry or green cores 
maintain true dimensions because Mex- 
ican Cordip will not build up or run on 
core surfaces. It penetrates sand to an 
effective depth to prevent burn-in. Since 
its development in the laboratories, Mex- 
ican Cordip has proven its worth in daily 
use in some of America’s finest foundries. 
Mexican Cordip is supplied in powdered 
form complete with binder and is easy 
to prepare and use either as a spray or 
dip. Also, Mexican Cordip is non-fer- 
menting. There’s no messy dip tank 
cleaning . . . no disagreeable odors. 


Small cupola used to simulate actual pour- 
ing conditions at The United States Graphite 
Company laboratory. 


1%” cores with small cylindrical cavity being charged with metal (left) for insertion into the hot 
zone of the Dilatometer (right). Metal melts to form a small pellet. After cooling, the core and 
casting are studied for ease of removal, coating remaining, burn-in, and surface appecrance. 





MODERN LABORATORY DUPLICATES 
ACTUAL FOUNDRY CONDITIONS 
FOR BETTER PRODUCT RESEARCH 


Old-time foundry men and newly gradu- 
ated metallurgists alike who have visited 
The United States Graphite Company’s 
neat, new foundry research laboratories 
in Saginaw have been enthusiastic about 
the completeness of the equipment, the 
thoroughness of the tests—and the ex- 
tent to which the engineers here are go- 
ing in order to develop even better Mexi- 
can Graphite products for America’s 
foundries. 

In this amazingly complete laboratory 
is a perfect little 442” diameter cupola 
that exactly duplicates the results of its 
big brothers on production. An electric 
furnace and a Dilatometer are used to 
study the effect of temperatures up to 
3000° F under just about any atmos- 
phere. Metallurgical microscopes are 
used for closer study (up to 3,000 di- 
ameters) of the sand-metal interface of 
experimental cores and molds. 


There is a core oven and complete 
sand testing equipment so that precise 
studies can be made of the penetration, 
effect on surface, and physical character- 
istic of sand when using various types 
of Mexican Graphite washes. 

Within this modern laboratory there 
is even a chemical laboratory fully equip- 
ped for making every kind of test and 
analysis that is likely to apply to foundry 
products and foundry practice. 

It is largely because of the complete- 
ness of this modern laboratory—and the 
skill, knowledge and creative ability of 
the engineers here that United States 
Graphite Company products are so effec- 
tively saving production time, cutting 
costs and helping to assure better cast- 
ings in America’s leading foundries today. 
This laboratory is at your service, Call 
or write us. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF 


MAY, 1951 


THE WICKES CORPORATION 


SAGINAW, 


MICHIGAN 
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ENGINEERING SKILL, RESEARCH 
AND SCIENTIFIC INSPECTION 


Guarantee the Finest in Patterns and Castings 


WIRE BENDING EQUIPMENT 





CORE CLEANING FIXTURE (Exhaust Manifold CORE LOADING AND SETTING FIXTURES 


Why not buy the best! 


MACHINES ILLUSTRATED WERE DESIGNED AND BUILT COMPLETE IN OUR OWN PLANT. 


1161 HARPER AVE gs Phone TRinity 4-2000 
AT RIVARD ST :/ \s  DETRGIT 11, MICH 
\ 9 \ Je 5 
¢ " 2 
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r 
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DUCTILE IRON 
A Revolutionary Metallurgical Development 


DUCTILE IRON is a cast ferrous prod- 
uct which combines the process ad- 
vantages of cast iron with many of 
the product advantages of cast steel. 


No longer in the pilot-plant stage, 
this new material is now produced 
and sold on the basis of specifications. 
Not only are its individual proper- 
ties exceptional, but no other com- 


mon engineering material provides 
such a combination of excellent cast- 
ability and fluidity, with high 
strength, toughness, wear resistance, 
and machinability. 


Actually, “ductile iron” denotes not 
a single product, but rather a family 
of ferrous materials characterized by 
graphite in the form of spheroids. . . 


a form controlled, in a broad sense, 
by small amounts of magnesium. 
Presence of spheroidal rather than 
flake graphite gives this new prod- 
uct a ductility that is unique among 
gray cast irons. 


Four important types of ductile iron 
now being produced commercially 
are tabulated below. 





Tensile Yield 


REPRESENTATIVE MECHANICAL PROPERTIES 
OF COMMERCIAL HEATS OF DUCTILE IRON 


Pearlitic in structure. Provides good mechanical 
wear resistance. 


Pearlitic-ferritic in structure. Provides strength and 
toughness combined. 


nti, 


Usual 





gth, 
psi 
70/75000 
65/70000 
50 60000 
65/75000 


strength, 
psi 

95, 105000 

85/95000 

65 ‘75000 

85/95000 





per cent 


BHN 

225/265 
195/225 
140/180 
230/290 


condition 


2.5/5.5 
5.5/10.0 
7.0/23.0 
1.0/3.0 


Ascast 
Ascast 
Annealed 
Ascast 


A fully ferritic structure usually obtained by short 
anneal of either (A) or (B). Provides optimum 
machinability and maximum toughness. 


Higher phosphorous content than preceding grades, 
also higher manganese. Provides high strength and 
stiffness, but only moderate impact strength. 








SOME UNIQUE PROPERTIES 
OF DUCTILE IRON 


1. Its elastic modulus, about 25,000,- 
000 psi, is virtually unaffected by 
composition or thickness... 


2. It can provide a chilled, carbidic, 
abrasion-resistant surface supported 
by a ough ductile core. No other 
single material can combine these 
properties...its only counterpart 
being a tough material coated with 
a hard welded overlay. 


3. As-cast ductile iron of 93,000 psi 
tensile strength has the same ma- 
chinability rating as gray iron with 
a strength of 45,000 psi. 


4. Annealed ductile iron can be ma- 
chined at a rate 2 to 3 times that of 


good quality gray iron. 


5. It can be satisfactorily welded. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


MAY, 1951 


APPLICATIONS 


Automotive, agricultural imple- 
ment, railroad and allied industries 
apply ductile iron, as-cast and heat 
treated, in components too numer- 
ous to detail. 


Machinery, machine tools, crank- 
shafts, pumps, compressors, valves 
and heavy industrial equipment such 
as rolls and rolling mill housings, 
utilize its high strength and rigidity. 


In scores of engine, furnace and 
other parts serving at elevated tem- 
peratures, it provides oxidation and 
growth resistance heretofore un- 
available in high carbon castings. 


Other applications include paper, 
textile and electrical machinery, 
marine equipment, and pipe. 


AVAILABILITY 


Send us details of your prospective 
uses, so that we may offer a list of 
sources from some 100 authorized 
foundries now producing ductile cast 
iron under patent licenses. Request 
a list of available publications on 
ductile iron... mail the coupon now. 


rane eS saz 


The International Nickel Company, Inc. 
Dept. AF, 67 Wall Screet 

New York 5, N. Y. 

Please send me a list of publications on: 


DUCTILE IRON 





Name Title. 
Company 
Address 


City 


67 WALL STREET 
NEW YORK 5, N.Y 
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(SHOT AND GRIT) 


SAVES °2995°° 
a year 
CLEANING 


CASTINGS 
Like These! 


Here’s the report from 
Lynchburg Foundry 


Lynchburg took advantage of Pang- 
born’s offer to test Malleabrasive in 
their own shop. They tested it against 
ordinary shot for three months, and 
their own records prove Malleabra- 
sive saves them $2995.00 a year on 
blast cleaning. Not only that, but re- 
placement parts cost has been reduced 
73.8%—and abrasive handling has 
been cut in half! 


Malleabrasive is the original long- 
life abrasive pioneered by The Globe 


Steel Abrasive Co., Mansfield, Ohio. 
Pangborn invites you to test Malle- 
abrasive as Lynchburg Foundry did. 
Use it in your own cleaning room 
and find out exactly how much you 
can save! 

SEND FOR FREE TEST KIT 
Contains all the forms you need to 
run an impartial test. Remember, 
Malleabrasive is guaranteed to out- 
perform ordinary shot and grit when 
comparative tests are properly run. 
For your free kit, write today to: 
PANGBORN CORPORATION, 1300 Pang- 
born Blvd., Hagerstown, Md. 


Leek to Pangborn for the latest developments in Blast Cleaning and Dust Contro! Equipment 


*U.S. Patent 
#2184926 
(other patents 
pending) 


®>x* 








These savings are 
possible because 
MALLEABRASIVE 


@ is designed for modern cleaning 
equipment 

@ weors out fewer machine parts 

@ lasts 2 to 4 times longer 

@ reduces machine down-time 


@ reduces cleaning costs up 
to 50% 


@ increases output of cleaned 
castings 
PLACE A TEST ORDER TODAY 


Packed in orange striped 
100-pound bags 
with this tag. 





BLAST CLEANS CHEAPER 
with the right equipment for every job 
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TO USE 


By adding only 8 m or eas READ WHAT USERS SAY 
96*B SAND RELEASE AGENT) per ton, ABOUT DELTA 96.B SAND 
to your core or molding sand mikes, your RELEASE AGENT 
sands will flow freely... be easier to handle « _.. with the addition of 
. easier to use. They will hot stick to core 8 ozs. of — 96°B we are 
boxes or — no matter: how intricate pratered ad Gee? 
they may be. : 
“.... Delta 96*B gives the 
DELTA 96*B SAND RELEASE AGENT sand improved flowability. 
i ; Our sand now works much 
is the result of persistent résearch by cane tates ait Geaneen the 
DELTA Laboratories devoted to the dis- © core boxes clean.” 
covery and development of a Ubricant- —§« ang the trouble we 
dispersant for use in sand mixes: DELTA had with sand sticking in 
i igqui i j } the hopper, in the chute 
96°B valle liquid which provides ‘properties and on the conveyor has 
hitherto unknown in sand conditioning ma- —jeen eliminated with the 
terials. It is completely volatile at elevated use of Delta 96*B.” 
temperatures and does not contaminate e 
the sand. 
Prove it yourself in your own foun- 
dry. Ask for a test sarnple. No cost 
or obligation. You will also receive 
instructions. for usé., Write today. 


DELTA OIL PRODUCTS CO. 


MILWAUKEE 9, WISCONSIN 


MAY, 1951 





i CASTINGS CLEANED IN ‘'/2 THE TIME 
ROTOR TOOLS 4/0 OFF IN 6 MONTHS! 
ORNS eae eSB 


b>, 


2 


@ This foundry’s production was slipping. Air 


ey lines were old—air pressure low. Scale and water in 
Be a : 


| 


= 
C 
oy the lines caused high maintenance of air tools. Use 
j Y of heavy chippers was also causing inspection rejects. 


a 


The Rotor Tool Application Engineer recommended 
that they replace all air grinders with Rotor 360 
Cycle Grinders and replace heavy chippers with 

Rotor Scalers weighing only 3 pounds. 





Now production time has been cut in half. These 
production savings “‘paid off” the complete high cycle 
installation in six months. The Rotor Scalers cut down 
inspection rejects and “paid off” in three weeks. 


Want to study your methods for similar benefits? 


Call in the Rotor Application Engineer 
or write for Catalogs #34 and #37. 


360 CYCLE O’TOOL 
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A BETTER CORE OUL 


Can Give lour Production 
Just the Boost it Needs / 


... With higher quality castings 
and lower costs 


Get the Facts on the Latest Developments in 
PELRON “Performance Proved” Core Oils 


Learn how these products, perfected by 
extensive research and proven on the job 
in leading foundries, will give you these 
great advantages: 

© Lower cost and higher quality—lower bak- 
ing temperature and shorter baking time— 
increased production! 

© High green strength— higher baked strength. 

© Excellent collapsibility for easy shake-out. 

@ Smoother cores for better castings. 

@ Excellent performance in either blown or 
hand-rammed core boxes. 


THERE’S A PROVEN PELRON CORE OIL FOR EVERY METAL 


PELRON CORPORATION 


(FORMERLY CHEMCO PRODUCTS CO., INC.) 
Manufacturers of Industrial Chemicals 
7740 WEST 47TH STREET 
GET THE FACTS—WRITE US LYONS, ILLINOIS 


OR CALL OUR NEAREST 


, CHICAGO DETROIT CLEVELAND SOUTH BEND 
Sales Office MILWAUKEE INDIANAPOLIS ROCK ISLAND 
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800K MEMBER LIST , i 

unser cue cnet AFS Apprentice Training Standards... . 
AFS “Transactions” Vol. 51, 1943 
1 Alloy Cast Irons Handbook (2nd Edition).$2.75 $ 4.50 AFS “Transactions” Vol. 53, 1945 
2 Aluminum Foundry Process Control (SAE) 1.00 2.50 AFS “Transactions” Vol. 54, 1946 
39 AFS Foundry Apprentice Course Outline.. 1.00 2.00 AFS “Transactions” Vol. 55, 1947 
AFS “Transactions” Vol. 57, 1949 

AFS “Transactions” Vol. 58, 1950... .. 

Analysis of Casting Defects........... 


Bibliography of Centrifugal Casting. .. . 
$3 4 a a om el 0 ME ET Cast Metals Handbook (3rd Edition) 
Classification of Foundry Cost Factors. . 
Cupola Operations Handbook 
Development of the Metal Castings 
Industry 
Foundry Core Practice a seve om 
Foundry Cost Methods. . ech: 
Foundry Dust Control............. 
Foundry Process Control—Ferrous (SAE). 
85-5-5-5 Test Bar Design J 
Gating and Heading Malleable Castings. 1.50 
Gating Terminology Chart 
Graphitization of White Cast Iron 2. 25 
Guide for Foreman Training Conferences 1.50 
Index to AFS “Transactions” (1930-1940) 1.00 
Malleable Foundry Sand and Core Practice 2.00 
Malleable Iron Melting 2.25 
Permanent Mold Castings Bibliography.. 1.50 
Recommended Good Practice Code and 
Handbook on the Fundamentals of De- 
sign, Construction, Operation and 
Maintenance of Exhaust Systems. . . 
Recommended Good Practices for Metal 
Cleaning Sanitation. ...... 
Recommended Good Safety Practices for 
the Protection of Workers in Foundries 
Recommended Practices for Grinding, Pol- 
ishing, Buffing Equipment Sanitation 
Recommended Practices for Industrial 
Housekeeping and Sanitation 
Recommended Practices for Sand Casting 
Aluminum and Magnesium Alloys. . . 
Recommended Practices for the Sand 
Casting of Non-Ferrous Alloys 
Tentative Code of Recommended Prac- 
For Up-to-Date tices for Testing, Measuring Air Flow 
Authoritative Date Gates and Risers for Castings (Penton 
Ssapunien ab ait Publishing fo) . ‘ 
Metals Non-Ferrous Melting Practice (AIME) 
Risering of Gray Iron Castings, Research 
Report No. 1. bees 
Risering of Gray Iron Castings, Research 
Report No. 2.. 
Graphite Classification Chart (25x38 in.) 
Engineering Properties of Cast Iron 
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AMERICAN FOUNDRYMEN’S SOCIETY 
616 SOUTH MICHIGAN AVENUE 
CHICAGO 5, ILLINOIS 
Please send the books circled below. 
$ remittance enclosed. 
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AMERICAN a 
FOUNDRYMEN'S Zone State 
SOCIETY Company 


AFS pays postage when r 























WHO USES PROFESSIONAL 


Small operators who retain no well developed plant 
engineering department and very large companies whose 
engineering departments employ hundreds of techni- 
cians—a cross section shows organizations of all sizes 
in all industries employing Giffels & Vallet, Inc., to 
aid them in developing new and modernized facilities. 

An executive planning new developments may sup- 
plement his own engineering department for the specific 
occasion. He will conserve his own time as well as that 
of his key personnel through the use of our experienced 


engineers. 


GIFFELS & V ALLET, INC. 


INDUSTRIAL ENGINEERING DIVISION 
1000 MARQUETTE BUILDING, DETROIT 
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Binding due to heat distortion 


COMPLETELY ELIMINATED 
Universal Bail Design 


in this revolutionary 




















More flexibility thon a universal joint. 
Ample vertical and horizontal adj 
Miselignment taken care of by rotating 
swivel action. 





Industrial Model 592T ladle with universal 
bail. Rigid bail also available. 


Here is one of the really fundamental advances in geared 
ladle design. Binding problems caused by the steady rise 
in pouring temperatures have been solved . . . with no 
sacrifice in strength, safety, or simplicity. 

You get four distinct advantages with this new uni- 
versal bail by Industrial Equipment: 


1. Binding due to heat distortion is eliminated. 
2. Binding due to misalignment is eliminated. 
3. Gear wear due to binding is eliminated. 

4. No lubrication or adjustment is ever needed. 


This new bail is the result of a project on which Industrial 
Equipment has been working for over four years. Many 
novel and ingenious designs were proposed and discarded 
before the final design was accepted. Like all good things 
it is simple. Yet notice that in addition to s‘mplicity it is 
rugged, safe, and depersdable. 

You should also know that this new bail has been thor- 
oughly foundry tested. We emphasize this because the more 
severe the conditions, the more evident was its design 


superiority. Operators, for example, say they have never 
operated a ladle that was easier to handle regardless of 
conditions. 


Look to Industrial Equipment for the 
really basic improvements in foundry pour- 
ing and handling equipment. Write, wire, 
or telephone today for full details. 


Do you have our revised 
catalog No. 35? 


115 N. OHIO ST., MINSTER, OHIO 


LADLES © BOWLS © SHANKS © BAILS © TONGS © SPECIAL EQUIPMENT 
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CHARACTERISTICS 


FUSE READILY 

STEMS CAN BE GROOVED 
HEADS CAN BE PERFORATED 
CLOSE TOLERANCES + .002 
HEADS CAN BE TILTED 


STURDY STRUCTURE 

FUSE READILY 

STEMS CAN BE GROOVED 
NON-SLIP BUTTON HEAD 


10 STANDARD SHAPES 


' MADE TO FIT ALL CONTOURS 


MADE TO ALL RADII 
DESIGNED FOR WEDGES 
LOW IN COST 


| STURDY STRUCTURE 
STRONG SUPPORT TO CORE 
CLOSE TOLERANCES + .005 
STEMS CAN BE GROOVED 
HEADS CAN BE CANTED 


NON-SLIP FORGED HEADS 

FITTED HEADS WITH ANY 
RADIUS 

SOLID SUPPORT 


UNIFORM BREAK-OFF NICKS 

DEEP NICKS FOR FIRM 
KNITTING 

LOW COST 


EASY TO PLACE 

FUSE READILY 

DEEP BREAK-OFF NICKS 

STAGGERED NICKS FOR 
FIRM KNITTING 

UNIFORM SHOULDERS 


FANNER MFG. CO., CLEVELAND 1, OHIO 


In Canada: CANADIAN FANNER, LTD., Hamilton, Ont., Canada 


APPLICATIONS 


For Light Sections of 

Motor Blocks ® Heads ® Housings 
Radiafor Sections * Burner 
Sections © Pump Sections ® Farm 


Equipment ® Job Castings 


For Boiler Sections 


For Light Sections of 


Stove Castings ® Motor Castings 
Job Castings 


For Heavy Sections of 


Machine Tool Bases * Diesel 


Engines * Locomotive Frames 
Side Frames © Pumps ® Road 
Machinery 


For Very Heavy Cores of 


Diesel Engines ® Machine Bases 


For Radiator Sections 


For All Thin Sections of 
Manifolds © Stove Burners 


Cylinder Heads 
\ 
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Founded 
1919 


What F. E. M. A. does 
for the Foundry Industry 

























































































® Fosters member co-operation 

© Improves trade relations 

© Promotes industry recognition 
Stimulates foundry research 
Disseminates progress reports 
Co-operates with allied organizations 
Compiles trade information 
Stimulates better foundry equipment 


MEMBERSHIP ROSTER © 


Ajax Flexible Coupling Co. Inc. 

Allis-Chalmers Manufacturing Company 

Alloy Metal Abrasive Company 

American Air Filter Co. Inc 

American Wheelabrator & Equipment 
Corporation 

Arcade Manufacturing Co., Div. of 
Rockwell Manufacturing Co 

Boker Perkins Incorporated 

The C. O. Bartlett & Snow Company 

Beardsley & Piper, Div. of Pettibone 
Mulliken Corp. 

The Berkshire Manufacturing Compony 

Buell Engineering Company, inc. 

Edwin S. Carman, Inc. 

Clearfield Machine Company 

Cleveland Metal Abrasive Company 

The Conover Engineering Company 

Davenport Machine & Foundry Company 

Detroit Electric Furnace Div., Kuhiman 
Electric Company 

The Federal Foundry Supply Company 

The Fellows Corporation 

The Foundry Equipment Company 

Herman Pneumatic Machine Compony 

Hickman, Williams & Company 

Hines Flask Company 

Industrial Equipment Company 

Iron Lung Ventilator Company 


Address: 


Engineers Building 
Cleveland 14, Ohio 


The Jeffrey Manufacturing Company 

Johnson-March Corporation 

Link-Belt Company 

The Macleod Company 

Mathews Conveyer Company 

Milwaukee Foundry Equipment Company 

Modern Equipment Company 

National Metal Abrasive Company 

Newaygo Engineering Company 

New Haven Vibrator Compony 

Norwalk Valve Company 

The Osborn Manufacturing Company 

Pangborn Corporation 

Parsons Engineering Corporation 

Penn tron Works 

Pittsburgh Crushed Steel Company 

N. Ransohoff, Inc 

Robins Conveyors Div 
Inc. 

Roots-Connersville Blower Corporation 

Royer Foundry & Machine Company 

Ruemelin Manufacturing Company 

Claude 8B. Schneible Company 

Schramm, Incorporated 

Simplicity Engineering Company 

The W. W. Sly Manufacturing Compony 

$.P.0., Incorporated 

Spencer Turbine Company 

Standard Conveyor Company 

Steelblast Abrasives Company 

Sturtevant Div., Westinghouse Electric 
Corporation 

Tabor Manufacturing Company 

Thermix Corporation 

Vapor Blast Manufacturing Company 

Wadsworth Equipment Company 

W. B. Wallis, Pres. (Pittsburgh 
Lectromelt) 

Whiting Corporation 


Hewitt-Robins, 


+ A Mark of Product Reliability fostered 
through progressive group activity and 


“A Mechanized Foundry Benefits Everyone’| leadership in serving the foundry industry 
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Steps to faster production 
better metal yields 
finer surface finish 
more accurate detail 


Typical equipment used 
in laboratory evaluation of 
shell molding process. 


The face of a 
steel pattern 


The “dump-box” —a resin 
sand reservoir, or mixer 


The pattern in place (face 
in) and dump-box inverted 


new shell molding process 


In the revolutionary new Shell Molding (“C”) Process, The shell half —sand and 
Monsanto’s Resinox phenolic resins are used to produce thin, eo 

extremely light-weight foundry molds. Besides speeding production 

and providing better metal yields (above), Resinox and the new 

process provide other important advantages you'll want to investigate: 


+ Castings with a superior finish 
. Castings with dimensional accuracy comparable to that achieved 
with precision casting techniques—excellent castings of 
intricate shapes and thin sections 
- Castings requiring little or no cleanup 
4. Less sand handling 


Monsanto also produces a wide range of other Fesinox 
phenolic resins used by many foundries to improve cores and 
reduce baking cycles (and thus boost production) up to 50 per cent. 
For more information about the new Shell Molding Process, 
and for data on Resinox for shell molds and core bonding, 
please use the coupon below. Resinox: Reg. U. 8. Pat. Off 
A be SS ae ae ee oe ee ee ee 


MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room 5603, Springfield 2, Mass. 
(D Please send ~ your booklet, ““The ‘C’ Process for Making Molds and Cores 


4 Ty for Foundry Use. 
ONSAN | ') 0 Please send me information on Resinox for 


Name & Title 





( TAS CALS ~ PLASTICS 
Company _ 


Address _ 





SERVING INDUSTRY. . . WHICH SERVES MANKIND City, Zone, State 
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A 
Complete Line 

of tounany ial — 
STANDAR D datas, A 
SCHNEIBLE 
ond O O D 4 FOR DUST, FUME 

& SMOKE CONTROL 

Ask for Bulletin Number 450 


The latest information on standardized Schneible Uni-flo 
Hoods for Shakeouts, Pouring Stations and Mold Conveyors is 


erg 


’ 
f 
{ 
: 
g 


now available for your files. 


7 I ah Co abt pte 


This comprehensive 16-page two color catalog includes pic- 
tures of each type of hood, tells how it functions and its out- 
standing features. 

A section is devoted to standard hood numbers with dia- 
grams and tables of dimensions which will prove helpful in 


determining requirements for most usual foundry layouts. 


Copies will be sent upon request ... get your copy today! 


MULTI-WASH COLLECTORS availatle CLAUDE B. SCHNEIBLE COMPANY 


from 1000 to 36,000 c.f.m. for all dus, =p g, pOX 502 DETROIT 32, MICHIGAN 
fume and smoke control applications. 
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FOR FUTURE FOUNDRY EXPANSION 


Above: in this complete installation of National 
Equipment, roller conveyors are used for mold 
storage and through pouring to shakeout point. 
Sond is returned on belt conveyor to preparing 
plant. 


a 
The NATIONAL Chggteavive Sand Preparing Plant 


Here is long range foundry planning made 
easier and more accurate with a minimum 
initial equipment investment. 

Start with a Simpson Mixer and then—step 
by step as conditions permit—complete your 
National Sand Preparing Plant with screen- 
ing and separating units, elevated platform 
and bucket loader, storage bins with elevator 
and screen, sand distributing equipment, mold 


conveyor equipment, shakeout conveyors and 
vibrating shakeout. Each of these standardized 
units is unusually compact and completely flex- 
ible to meet individual foundry requirements. 

Consult a National Engineer about the 
advantages of a National Progressive Sand 
Preparing Plant for your foundry. His years 
of specialized experience are available to you 
without obligation. 


Write for the “National Progressive Plant” Booklet TODAY ... 
see how progressive planning can save you money and effort. 


NATIONAL 


\ 


SIMPSON 
MIXERS 


Schaffhausen, Switzeriand; 
Co., Ltd., Montreal; 
Uruguay — 

OF. 
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iS THIS 
WHERE WE CAME IN? 


PRESENT PREPARA- 
110N for the defense of our country prompts many of 
us in the foundry industry to look back a decade. At 
first we may be inclined to say: “This is where we came 
in.” But reflection reveals many differences. 

On two occasions in 1941 representatives of the 
armed forces told our industry that we were no longe1 
needed . .. that to serve our nation best we should con- 
vert our plants to some other line of manufacture! The 
acknowledged importance of the foundry industry be- 
fore the war was over showed that the armed services 
and manufacturers had awakened to the broader use- 
fulness of cast products. 

What have we done to bring about this change and 
to keep up with the high production demands that 
eventually were made? Since 1940 we have invested 
over $1 billion in new plants and equipment. We have 
increased our productivity through modernization 
from 10 million to 16 million tons per year, and pres- 
ently possess an annual potential of 20 million tons. 
Radically-new devices that were dreams and experi- 
ments in 1940 are now in use. Automatic molding ma- 
chines, sand reclaiming mechanisms, the water-cooled 
cupola, further development of the hot blast, and re- 
finement of the bench type core blowers are among 
these. Materials handling has become an important 
branch of foundry technology. 

Die-casting, permanent molding, and even some 
sand cast production methods are now at the tool de- 
signer’s and tool maker's level. Precision sand casting, 
shell molding, and investment methods have started 
the foundry down another new path. Improved clean- 
ing room methods and increasing use of coatings to 
dress up certain castings have improved salability and 
utility. New engineering properties in acicular and 
nodular irons, aluminum and magnesium casting al- 
loys, cast-weld steel construction, cast armor, and ad- 
vanced heat treatments have expanded the castings 
market. The centrifugal process has taken over in the 
pressure pipe field and has added to the quality and 
quantity of our ordnance production. 


Machinability research is uncovering many facts 
leading to lower costs in favor of increased castings use. 
Lower-grade and higher-cost raw materials are forcing 
development of new techniques such as basic cupola 
melting and increased use of electric melting for both 
alloy and super-heat cycles. More and more foundries 
are adopting quality contro] techniques. The neglected 
field of casting design is coming into sharper focus. 

Other challenges are developing which call for ever 
increasing technical and managerial ability. Raw ma- 
terials are becoming scarce and some degree of substitu- 
tion for both metals and fuels will be one of the prob- 
lems of the next decade. 

Technical and managerial manpower is being aug- 
mented through the efforts of the industry leaders who 
created the Foundry Educational Foundation. Several 
hundred men from our industry are helping with this 
engineering college work and increasing thousands of 
students are receiving friendly and instructive contact 
with the foundry industry. 

In 1940 we were viewed by some as an “old and 
dying industry.” Today it is evident that we are young 
and growing in many new directions. 

The foundrymen of 1940 who refused to accept the 
fate that others laid out for them are responsible for 
the momentous changes of the past decade. Following 
in their footsteps are the sons of foundrymen and many 
others who have seen the frontiers of the castings in- 
dustry reveal themselves as never before. There is new 
faith and confidence within us. 

This is not where we came in—this is a new show! 


anqe tO 


Gerorce K. DreHEeR 
Executive Director 
Foundry Educational Foundation 


Long interested jn foundry educational problems, George K. Dreher has been executive director 
of the Foundry Educational Foundation, with headquarters in Cleveland, since 1947. A past 
national director of A.F.S., he has participated in chapter and national committee activities and 
has spoken at a number of local, regional, and national meetings on education and on brass 
and bronze casting. He served as plant manager and later as vice-president in charge of opera- 
tions of Ampco Metal, Inc., Milwaukee, from 1930 to 1946 and during that period held several 
offices, including the presidency, in the A.F.S. Wisconsin Chapter. He was vice-president and 
general manager of Rogers Pattern & Foundry Co., Los Angeles, Calif., in 1946 and 1947. 
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JAMES C. ZEDER, CHRYSLER CORP 
DETROIT, RIGHT RECEIVES A CER- 
TIFICATE AND GIFT UPON COMPLE- 
TION OF HIS 1951 HOYT. LECTURE 
FROM GOSTA VENNERHOLM, FORD MO- 
TOR CO., HOYT LECTURE CHAIRMAN 


terms of three years each on 
Directors. A native of jy 

a B.S. in Metal 
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Steel Foundries’ Fast St. Louis, Hl. 


Frederick G. Sefing 


Director-Elect Frederick G. Sefin 
lurgist, International Nickel Co., N 
many years been instrumental in fug 
of better foundry education As 
A.F.S. Educational Division and of i 
Committee on Cooperation With En 
he has influenced many young engin 
and technical workers to enter the 

In addition to his extensive effoy 
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WALTON Lt. WOODY ° ° 
OF CLEVELAND  DE- rs 

LIVERING THE PRESI- 

DENT'S ANNUAL AD- : 
DRESS DURING THE ) i o.: Oe 
SOCIETY'S ANNUAL 

BUSINESS MEETING 


Importance of organizing and applying inforn 
tion we now have might well have been part >! 

a theme for the 1951 A.F.S. Annual Foundry Co 

gress held in Buffalo, N.Y., April 23-26. The pri: 

ciple was expressed by Dr. Kenneth McFarlane 

superintendent of schools, Topeka, Kan., principal! 

speaker at the Society's Annual Banquet climaxing 

the Convention, in calling for application of some 
old rules of moral conduct to today’s new situation 
in which the United States is for the ‘first time 
maintaining a huge military establishment during 
peace. 
Over 3,000—a record registration for a non- 
exhibit year Convention—heard some 100 speakers 
tell how to apply existing foundry technical infor- 
mation and describe investigations leading to new 
conclusions on which the technology of tomorrow's 
foundry operations will be based. Traditional events 
combined with new technical meetings to make 
this year’s A.F.S. Annual Convention the most out- 
elilsiiiteMiltlibrcstilitliM@e melita mi @elilelccce mic ee 


of 


Convention theme was the feature technical paper, 


Exemplifying another phase an unofficial 
“The Management of Industrial Research” — the 
Hoyt Annual Lecture—by James C. Zeder, director 
of engineering and research, Chyy sler Corp., Dd troit. \ \ 
Industrial tesearch, essential to progress in today’s \ \ 
highly competitive economy, he declared, is sum- 
med up in: “To pioneer is to make mistakes; not 
to pioneer is to fail.” 
Typical of the papers describing technical 
pioneering was E. S. Renshaw’'s (Ford Motor Co., 
Ltd. Dagenham, England) “Basic Cupola Melting 





and Its Possibilities,” the 1951 official exchange paper 
from the Institute of British Foundrymen, Other meet- 
ings were highlighted by the pdpular Shop Courses 
and Round Table Luncheons which emphasized op- 
erating techniques while the all-day symposium (new 
this year) on “Principles of Gating” combined reports 
on research and operating experiences in the casting 
of all the basic alloys. 

Interpretation of regulations on equipment, sup- 
plies, and raw materials, and how to secure them under 
present and future control plans! were outlined at the 
Foundry Equipment and Supplies Luncheon and the 
Defense Production Luncheon. These, along with 
Educational Division meetings and the 28th Annual 
A.F.S. Apprentice Contest, rounded out a four-day 
program based on the best old and new ideas about 
materials, methods, and men. 

At the Annual Business Meeting, Wednesday, 
April 25, National President Walton L. Woody, 
National Malleable & Steel Castings Co., Cleveland, 
announced that the A.F.S. Building Fund had reached 
$128,000, surpassing the three year goal of $100,000 
in less than a year. Prof. George J. Barker, University 


AMERICAN FOUNDRYMAN reporters for the 55th An- 
nual A.F.S. Convention were Hiram Brown, Solar Aircraft 
Co., Alfred H. Hesse, R. Lavin & Sons, Inc., Gordon W. 
Johnson, Armour Research Foundation, Guy A. Pealer, 
General Electric Co., Kenneth H. Priestley, Vassar Elec- 
troloy Products, inc., William H. Ruten, Polytechnic Insti- 
tute of Brooklyn, Clyde A. Sanders, American Colloid 
Co., Robert P. Schauss, Illinois Clay Products Co., E. C. 
Troy, and Wilfred H. White, Jackson Iron & Steel Co. 


of Wisconsin, chairman of the Educational Division, 
reported on educational activities of the Society as a 
prelude to the presentation by President Woody of 
awards to the five first place winners in the 1951 A.F.S. 
Apprentice Contest (page 60). Election of national 
officers and directors was completed (page 52) with 
Walter L. Seelbach, Superior Foundry, Inc., Cleveland, 
being declared national president, and I. R. Wagner, 
Electric Steel Castings Co., Indianapolis, Ind., vice- 
president. 

Secretary-Treasurer Wm. W. Maloney announced at 
the Annual Business Meeting that the 1952 A.F.S. Con 
vention will be an International Foundry Congress, in 
Atlantic City, N. J. Exhibits and technical sessions 
will run for a week, starting on Thursday, May 1, and 
ending on Wednesday May 7. 

Robert Ronceray, Ph. Bonvillain y E. Ronceray, 
Seine, France, presented greetings of Association Tech- 
nique de Fonderie de France, to the American Found- 
rymen’s Society. 

At the Annual Banquet, Thursday, April 26, A.F.S. 
Gold Medal and Honorary Life Memberships were 
presented to foundry industry technical leaders. Re- 
cipients of the awards and those who made the pres- 
entations are pictured on pages 46-47. E. W. Beach, 
who was unable to attend, was represented by George 
W. Cannon, who accepted an Honorary Life Member- 
ship on his behalf from National Director James 
Thomson, Continental Foundry & Machine Co., East 
Chicago, Ind. 

Throughout the week a Plant Visitations Commit- 
tee headed by Joseph H. Sander, Tonawanda Electric 
Steel Casting Corp., North Tonawanda, N. Y., ar- 
ranged for interested Convention attendants to see 
operations at 17 plants in Buffalo and nearby indus- 
trial centers. A.F.S. divisions and committees sand 


Greatest non-exhibit year Conven- 
tion attendance in A.F.S. history 
was recorded at the 55th Foundry 
Congress of the American Foundry- 
men’s Society. More than 3,000 tech- 
nical and operating men, equip- 
ment manufacturers and suppliers 
registered for the Convention and 
swelled its technical sessions, lunch- 
eons, dinners, social events and 
housing to capacity. Over 1300 
took advantage of the opportunity 
to register in advance and were 
able to “walk right in.” 
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Technical highlight of the 55th 
A.F.S. Foundry Congress was an 
all-day Symposium on “Principles 
of Gating,” held Tuesday, April 24, 
in the Ballroom of the Statler Ho- 
tel, Buffalo. An estimated 1500 
foundrymen, largest number ever to 
participate in an A.F.S. Convention 
technical session, attended the Sym- 
posium, which was sponsored joint- 
ly by the Society’s Aluminum & 
Magnesium, Brass & Bronze, Gray 
Tron, Steel and Malleable Divisions. 


wiched business and technical meetings into a busy 
Convention schedule. And ladies had a four-day round 
of social events and sightseeing trips which included 
a reception and tea, a luncheon and antique jewelry 
exhibit, a trip to Niagara Falls, and the Annual 
Banquet. 

Most colorful event of this year’s Convention was 
the Canadian Dinner with entertainment by a stir- 
ring pipe band and kilted dancers. National Director 
J. J. MacFadyen, Galt Malleable Iron Co., Galt, Ont., 
presided. 

Special Convention events included the Alumni 
Dinner and the Past President’s Luncheon. The 
Alumni Dinner, for past and present officers and di- 
rectors of the Society, gold medalists and honorary 
life members, featured Kenneth L. Wilson, National 
Collegiate Athletic Association (Big Ten), who spoke 
on athletics and showed color motion pictures 
of the last Tournament of Roses parade and football 
game. E. W. Horlebein, Gibson & Kirk Co., Baltimore, 
Md., immediate past president, and C. E. Hoyt, retired 
executive vice-president, secretary of the A.F.S. Alum- 


ni, presided. 

During the 55th Annual A.F.S. Convention annual 
meetings and elections were held by the National 
Castings Council and the Foundry Educational Foun- 
dation. Elected board chairman of FEF was Claude 
B. Schneible, Claude B. Schneible Co., Detroit, who 
was president last year. New FEF president is John M. 


A service to executives and men of 
the foundry trade associations who 
had expressed interest in a meeting 
of this kind was the Defense Pro- 
duction Luncheon. Luncheon head- 
liners were, left to right: John A. 
Claussen, NPA Pig Iron Section 
chief; A. J]. McDonald, chief, Cast- 
ings Section, Iron & Steel Dw., 
NPA; Lieut. Comdr. William A. 
Meissner, Bureau of Ships; A.F.S. 
Vice-President Walter L. Seelbach; 
Nigel Bell, director, Light Metals 
Division, NPA; and A.F.S. Past 
President Edwin W. Horlebein of 
Gibson & Kirk Co., Baltimore, Md. 
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Price, Ferro Machine & Foundry Co., Cleveland. New 
officers of the National Castings Council are, presi- 
dent, C. V. Nass, Beardsley & Piper Div., Pettibone 
Mulliken Corp., Chicago, and, vice-president, A. V. 
Martens, Pekin Foundry & Mfg. Co., Pekin, Ill. 

Other organizations which met at this year’s Conven 
tion were Foundry Equipment Manufacturers’ Asso 
ciation, National Foundry Association, and Nan-Fer 
rous Founders’ Society. 

Technical activities of the 55th Annual A.F.S. Con 
vention started with four simultaneous sessions spon- 
sored by the Heat Transfer Committee, the Aluminum 
and Magnesium Division, the Malleable Division, and 
the Brass and Bronze Division. At the heat transfe1 
meeting, W. K. Bock presented a paper he co-authored 
with H. A. Schwartz, National Malleable & Steel Cast 
ings Co., Cleveland, entitled “Freezing of White Cast 
Tron in Green Sand Molds.” Discussion centered about 
the controversial Chvorinov’s volume to area relation 
ship, the authors contending evidence failed to sup 
port a straight line relation of solidification and time. 
It was pointed out that the V/A ratio of Caine was not 
the V2/A? ratio advocated by Chvorinov with which it 
should not be confused. 

V. Paschkis, Columbia University, gave a progress 
report on the Heat Transfer Research Project spon- 
sored by the Society in his paper “Heat Flow in Moist 
Sand.” The report outlined the complex heat flow 
phenomena which occur in green sand and emphasized 








the relatively great importance of moisture during the 
very early intervals of solidification in comparison to 
its small importance later. H. A. Schwartz presided 
and E. C. Troy, Palmyra, N. J., was co-chairman. 

L. W. Eastwood, Battelle Memorial Institute, Co- 
lumbus, Ohio, described furnaces and their selection, 
use, and maintenance in his paper “Melting Alumi- 
num and Magnesium-Base Alloys.” If molten alumi- 
num contains as little as 2 ml of hydrogen per 100 
grams of metal and | ml is liberated at solidification, 
6.7 per cent voids can occur in the metal, he said. 
Round pinholes form if gas is released while the metal 
is liquid and angular, jagged pinholes form if the 
metal is partially solidified. Hydrogen absorbed from 
mold moisture shows a gradation in pinhole porosity 
which decreases toward the center of the casting. 

“Fluid Mechanics Applied to Founding,” by W. O. 
Wetmore and D. S. Richins, U. S$. Naval Ordnance 
Fest Station, Pasadena, Calif., was presented by 
Richins. Tests reported showed that fluid flow equa- 
tions based on water were valid for calculating flow of 
* aluminum. Using such data, the authors poured sev- 

eral hundred aluminum alloy castings with only 8 per 


| A featured event of the Ladies’ Entertainment pro- 
gram was a Reception and Tea in the Georgian Room 
of the Hotel Statler Monday afternoon, April 23, Pour- 
ing is Mrs. Walton L. Woody, First Lady of A.F-.S. 


* 
iV 


*® 


NPA officials and the men who provide the tools for 
the foundry industry met at the Foundry Equipment 
& Supplies Luncheon, April 24, to work out mutual 
problems. Pictured here are, left to right: F. B. Flynn 
of Chicago, president, Foundry Facings Manufactur- 
ers’ Association; Speaker Aubrey J. Grindle, director 
Foundry Equipment & Supplies Section, NPA; C. V. 
Nass of Chicago, president, Foundry Equipment Manu- 
facturers’ Association; Speaker Thomas Kaveny, Jr., 
consultant Foundry Equipment & Supplies, NPA. 


cent loss using a 14 in. wide slot sprue. Castings made 
by dropping 700 lb of alloy 414 ft into a mold with- 
stood 500 psi hydraulic pressure without impregnation. 
They found the round, tapered sprue to be best. 

J. J. Warga, Piasecki Helicopter Corp., and P. J. 
Scherbner, Sperry Gyroscope Corp., Great Neck, Long 
Island, N. Y., were co-chairmen. 

Alfred H. Hesse, R. Lavin & Sons, Inc., Chicago, 
presented “Refining Secondary Copper Alloys,” which 
he co-authored with Marvin Glassenberg and L. F. 
Mondolfo, Illinois Institute of Technology. Presented 
for the first time were data on removal of aluminum, 
silicon, phosphorus, manganese, iron, and zinc from 
brass by air and oxygen injection. Oxygen injection 
did not prove advantageous, in spite of the theoretical 
implications in its favor. 

“Radiography as an Assistant to Foundry Practice,” 
by S. A. Brosky, Pittsburgh Testing Laboratory, and 
C. B. Johnson, Rockwell Mfg. Co., Pittsburgh was 
presented by Brosky. He described a system for radio- 
graphing 5 per cent of each shipment of pressure cast- 
ings which provided the basis for accepting or rejecting 
the entire shipment. 

J. O'Keefe, Jr., Exomet, Inc., Conneaut, Ohio, sum- 
marized techniques for increasing riser efficiency by 
use of chills and insulating materials in his paper 
“Riser Efficiency Increased by Insulation.” Soundness 
as well as yield are increased, he said, and there is con- 
siderable advantage with high shrinkage metals such as 
copper, manganese bronze, and aluminum bronze. 

Presiding at the brass and bronze session was W. B. 
Scott, National Bearing Div., American Brake Shoe 
Co., Meadville, Pa. Co-chairman was H. G. Schwab, 
Bunting Brass & Bronze Co., Toledo, Ohio. 

At the opening malleable session, E. J. Jory, Na- 
tional Malleable & Steel Castings Co., Cicero, IIL, 
listed the following corrective measures in his paper 
“Malleable Core Practice as Related to Foundry Los- 
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ses”: hot tears—reduce resistance to metal contraction 
through core weight control, use a 20-mesh sawdust 
filler, use minimum moisture; strain cracks—not at- 
tributable to cores but to length of shakeout time; 
core scabs and cuts—intergranular expansion of sand, 
corrected by at least 20 per cent by weight of silica 
flour. He covered also, core blows, penetration and 
rough surfaces, dirty castings, dimensional factors, 
shrink, and misruns and cold shuts. 

In “Modern Core Sand Practice,” R. H. Greenlee, 
Auto Specialties Mfg. Co., St. Joseph, Mich., described 
use of thermosetting resins or highly polymerized oils 
to achieve fast baking and higher production with 
limited oven facilities. Phenolic resins bake 30 to 50 
per cent faster than usual oils and migrate to the core 
surface with resultant increase in hardness. Fast bak- 
ing, highly polymerized core oils, properly mixed and 
worked at 2.0-2.5 per cent moisture will bake as fast 
as thermosetting resins, he declared. 

E. C. Zirzow, Deere & Co., Moline, Ill, and F. J. 
Pfarr, Lake City Malleable Co., Cleveland were chair 
man and co-chairman of the meeting, respectively. 

At the Aluminum and Magnesium Round Table 
Luncheon, O. Z. Rylski, Department of Mines and 
Fechnical Surveys, Ottawa, Ont., Canada, led a dis 
cussion on centrifugal casting of light alloys. R. F. 
Cramer, General Electric Co., Schenectady, N. Y., 
presided; J. W. Meier, of the Department, was co- 
chairman, Reviewing the work done by the Depart 
ment, Rylski said that while centrifugal casting was 
150 years old it had only been applied in the light 
metal field for the past 6 years. Dry sand mixtures 
and mold coatings had to be developed to resist the 
washing of the metal and speeds of 800 rpm are now 
Low initial speed with gradual 


possible, he stated. 
acceleration after pouring gives best results. Gating 
geometry was found to be important, with various 
shapes and sizes of gates needed for different speeds. 

Using a new technique of discussion by tables, in- 
stead of general discussion from the floor, the Brass 
and Bronze Round Table Luncheon evoked so much 


Co-chairmen of the highly successful Symposium on 
“Principles of Gating,” held all day Tuesday, April 
24, and sponsored jointly by five A.F.S. Divisions, 
were, left to right: George P. Halliwell, H. Kramer 
& Co., Chicago, Brass & Bronze; Fred J. Walls, 
International Nickel Co., Detroit, Gray Iron; Sym- 


posium Chairman R. F. Thomson, Research Labora- 


Getting together to talk shop just before the Steel 
Round Table Luncheon, Thursday, April 26, were 
left to right, standing: A.F.S. National Director V.E. 
Zang, Unitcast Corp., Toledo, Ohio, luncheon chair 
man; and C. W. Briggs, Steel Founders’ Society of 
{merica. Seated: Bruce F. Richardson, Steel Cast- 
ings Institute of Canada, Ottawa, Ont.; D. F. Saw 
telle, Malleable Iron Fttings Co., Branford, Conn. 


interest that only five of 16 topics proposed were cov- 
ered. B. A. Miller, Baldwin-Lima Hamilton Corp., 
Eddystone, Pa., and H. L. Smith, Federated Metals 
Div., American Smelting & Refining Co., Pittsburgh, 
presided. Discussion covered melting temperatures, 
synthetic sands, melt quality from various types of 
furnaces, test bars, and insulating riser sleeves. 

At an early afternoon session sponsored by the Edu- 
cational Division, R. W. Schroeder, University of Illi- 
nois, Chicago, called for more cooperation between 
educational institutions and industry in his paper, 
“Development of Foundry Courses in High and Trade 
Schools.” He proposed local committees of foundry- 
men to work with the schools and a course of study 
which schools could adopt to meet the needs of the 
foundry industry. 

Second speaker was T. W. Russell, Jr., American 
Brake Shoe Co., New York, who outlined his com 


tories Div., GMC, Detroit; Symposium Co-Chairman 
Hiram Brown, Solar Aircraft Corp., Des Moines, Iowa; 
IW. S. Pellini, Naval Research Laboratory, Washington, 
D. C., Steel; and Walter E. Sicha, Aluminum Corp. of 
America, Cleveland, Aluminum & Magnesium. Not 
shown in photograph is Robert P. Schauss, Illinois Clay 
Products Co., Chicago, representing Malleable Div. 
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pany’s apprentice training program. It is one of learn- 
ing by doing, he said, and is flexible enough to build 
upon what the apprentice knows before entering train- 
ing. W. H. Ruten, Polytechnic Institute of Brooklyn, 


|N. Y., was chairman; co-chairman was George J. 


Barker, University of Wisconsin. 


The second heat transfer session, with Messrs. 


» Schwartz and Troy as co-chairmen, featured two Naval 


& 


Research Laboratory papers, “Solidification of Steel 


) Against Sand and Chill Walls,” by H. F. Bishop, F. A. 


Brandt, and W. S. Pellini, and “Solidification of Gray 


‘Iron in Sand Molds,” by R. P. Dunphy and W. S. 
’ Pellini. The first paper, presented by Pellini, provided 
) operating data of excellent compatibility with mass 





Speakers’ table occupants at the Educational Dinner, 
held the evening of Monday, April 23, in the Hotel 
| Statler’s Empire State Room were, standing, left to 
_rvight: Claude B. Schneible, Claude B. Schneible Co., 


Detroit; S. C. Wasson, National Malleable & Steel 


Castings Co., Chicago; Dean C. J. Freund, University 
) of Detroit; and George K. Dreher, executive director, 


Foundry Educational Foundation. Seated, left to 


P right: A.F.S. Educational Division Chairman George 


J. Barker, University of Wisconsin; A.F.S. National 
Vice-President Walter L. Seelbach; Collins L. Carter, 
Albion Malleable Iron Co., Albion, Mich.; and A.F.S. 
National President Walton L. Woody, Cleveland. 


General Convention Chairman Alfred A. Diebold, At- 
las Steel Castings Co., Buffalo, (center) chairman of the 
Convention host chapter, and Mrs. Diebold welcome 
two foundrymen from Sweden to the Convention. 
At left is Carl-Gustaf Soderlund, general foundry 
manager, and at right Bertil Tyberg, chief metal- 
lurgist, both of the Husqvarna Vapenfabriks, Sweden. 


flow analyzer data previously reported by V. Paschkis. 

In presenting the second paper, Dunphy outlined 
an interesting wave concept of solidification. He de- 
scribed the effect of superheat, carbon equivalent, and 
sea coal, pointing out that sea coal speeds solidifica- 
tion, the effect being of the order of 15 per cent de- 
crease in solidification time. 

At a simultaneous session sponsored by the Malleable 
Division, J]. E. Rehder, Canadian Department of Mines 
and Technical Surveys, delivered a paper entitled 
“The Relative Effects of Chromium and Silicon Con- 
tents on Rate of Anneal of Black-Heart Malleable 
Tron.” He showed that chromium neutralizes the graph- 
itizing effect of from four to five times its weight of 
silicon. His charts showed how to determine the neces- 
sary changes in first stage annealing practice and sili- 
con content to overcome chromium effects. 

Second malleable session speaker was R. W. Heine, 
University of Wisconsin, who presented the theoretical 
half of a paper, “Oxidation-Reduction Principles Con- 
trolling the Composition of Molten Cast Irons.” In 
the following session he reported on operating aspects 
of his work. Heine described the principal oxidation- 
reduction reactions of carbon, silicon, and manganese. 
At 2375 F, he said, silicon oxidizes first, followed by 
carbon. At 2600 F silicon starts to oxidize while car- 
bon goes at the same time, but more slowly. Carbon 
drops rapidly at 2730. F and silicon remains constant 
until carbon has been reduced to about 1.0 per cent, 
he stated. Manganese is little affected through these 
temperatures. Carbon oxidation is more rapid at 2825 
F and is accompanied by a silicon pickup. 

Presiding at the early afternoon malleable session 
was C. F. Lauenstein, Link-Belt Co., Indianapolis, 
Ind., with F. Coghlin, Jr., Albion Malleable lron Co., 
Albion, Mich. as co-chairman. At the session imme- 
diately following, W. D. McMillan, International 
Harvester Co., Chicago, was chairman; Wm. Zeunik, 
National Malleable & Steel Castings Co., Indianapolis, 
Ind., was co-chairman. 
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Patternmaking notables atiending 
the Pattern Round Table Lunch- 
eon Wednesday, April 25, included, 
standing, left to right: A.F.S. Na- 
tional Director V. J]. Sedlon, Master 
Pattern Co., Cleveland; Frank Cech, 
Cleveland Trade School; and E. T. 
Kindt, Kindt-Collins Co., Cleve- 
land. Seated: Vaughan Reid, City 
Pattern Foundry & Machine Co., 
Detroit; A. F. Pfeiffer, Allis-Chal- 
mers Mfg. Co., Milwaukee; Chair- 
man Leonard F. Tucker, City 
Pattern & Foundry Co., South 
Bend, Ind.; and Speaker W. H. 
Dashiell of Kindt-Collins Company. 


Continuing with his paper, Heine reported on the 
commercial approach with a study of two cold melt 
furnaces. A silicon pickup of 0.04 to 0.29 per cent 
was reported in 60 per cent of the heats. Slag with 


sufficient iron oxide may cause reversal of the silicon 
pickup, he said. Loss of manganese occurs during melt 
down, but further loss is very small. 

Discussion brought out that control of the factors 
influencing silicon pickup is in the hands of the fu 
nace operator. Scatter is usually wide, it was stated, 
resulting in mottle and variation in properties. 

O. E. Cullen presented the paper, “Malleable Cast 
Tron Annealing Furnaces and Atmospheres,” co 
authored with R. J. Light, Surface Combustion Corp., 
Toledo, Ohio. The paper reviewed annealing of white 
iron and furnace atmospheres covering manufac 
tured and self-developed atmospheres. Effect of high 
hydrogen content in increasing annealing time was 
stressed. Discussion developed that preferred atmos 
sphere was two parts CO to one part CO,. 


Guiding lights of A.F.S., past and present were caught 
by the photographer at the Annual Past Presidents’ 
Breakfast April 26. From lower left, going clockwise 
around table, are: Past Presidents Ralph J. Teeto 
(1944) and James L. Wick, Jr. (1936); A.F.S. National 
Secretary-Treasurer Wm. W. Maloney; A.F.S. Na 
tional President Walton L. Woody; Past Presidents 
H. Bornstein (1937), W. R. Bean (1920-1922), Dr. G 
H. Clamer (1923); N. K. B. Patch (1930); Secretary 
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The late aluminum and magnesium session included 
the official exchange paper from the Institute of Aus 
tralian Foundrymen, “The Modification Technique 
of Aluminum-Silicon Alloys,” by R. H. Dyke, Defence 
Research Laboratories, Marybirnong, Victoria, Aus 
tralia, and papers by R. C. Cornell, Litemetal Diecast, 
Inc., Jackson, Mich., and K. E. Nelson and F. P. Striet 
er, Dow Chemical Co., Midland Mich. M. E. Brooks, 
of Dow, presided, and W. D. Danks, Howard Foundry 
Co., Chicago, was co-chairman. 

In his paper, “Magnesium as a Die Casting Mate- 
rial,’ Cornell, stated that the material has a lower heat 
content than aluminum at the same temperature which 
makes running long sections difficult but which speeds 
the casting cycle. A slippery metal compared with 
aluminum, Cornell said, cores are easier to withdraw 
from magnesium without scuffing the casting. 

Nelson described development of several magne- 
sium-rare earth alloys without zirconium for use in 
jet engine applications in the paper, “Castability and 


Emeritus R. E. Kennedy; Past Presidents Benjamin 
D. Fuller (1917), Wm. H. McFadden (1906), W. B. 
Wallis (1948), L. L. Anthes (1909), Henry S. Wash 
burn (1939); A.F.S. Executive Vice-President (retired) 
C. E. Hoyt; Past Presidents Herbert S. Simpson (1941), 
L. N. Shannon (1940), Fred J]. Walls (1945), Edwin 
W. Horlebein (1949) and Marshall Post (1939); A.F.S. 
National Vice-President Elect I. R. Wagner; and 
1.F.§. National President Elect W. L. Seelbach. 





Property Comparison of Several Magnesium-Rare 
Earth Sand Casting Alloys.” Absence of zirconium re- 
sulted in better strength at 600 F, he declared, but 
elongation at all temperatures from room temperature 
to 600 F was low. 

Walter Sicha, Aluminum Co. of America, Cleveland, 
presented Dyke’s paper in his absence. The paper 
pointed out that over-modification forms an Al-Si-Na 
constituent which destroys some of the beneficial ef- 
fects. Fracture tests are good indicators of success of 
modification technique, it was reported, and sodium is 
the best modification agent but calcium will also work. 

B. N. Ames, New York Naval Shipyard, Brooklyn, 
presided at the late afternoon brass and bronze session. 
Co-chairman was John W. Bolton, Lunkenheimer Co., 
Cincinnati. Clyde L. Frear, Bureau of Ships, Dept. of 
Navy, Washington, D. C., delivered a paper entitled 
“U.S. Navy Non-Ferrous Development Program.” He 
outlined a rapid test for the determination of melt 
quality, including some work with the fracture test 


Speakers’ table occupants at the Malleable Round 
Table Luncheon April 24 included, left to right: 
W. D. McMillan, International Harvester Co., Chi- 
cago; Discussion Leader William Ferrell, Auto Special- 
ties Mfg. Co., St. Joseph, Mich.; James H. Lansing, 


fale aE 


PLANT | 
Nisitations 


Convention Plant Visitation Committee Co-Chairman 
Walter Hunsicker, Worthington Pump & Machinery 
Corp., Buffalo (smoking), and Chairman Joseph H. 
Sander, Tonawanda Electric Steel Casting Corp., North 
Tonawanda, N. Y., help two visiting foundrymen to 
plan tours through the many Buffalo plants open for 
inspection to 55th A.F.S. Foundry Congress visitors. 


developed under A.F.S. sponsorship at the University 
of Michigan. Other studies mentioned included mold 
ing materials, radiographic standards, and mechan- 
ism of interdendritic shrinkage. 

R. D. Shelleng and F. B. Rote reported on thei 
work with C, Upthegrove on the A.F.S. research at 
Michigan in a paper entitled “Melt Quality and Frac- 
ture Characteristics of 85-5-5-5 Red Brass and 88-84 
Bronze.” Colored slides showed melt quality can be 
determined in three minutes from color and texture 
of a fractured chill test specimen. Several foundries 
reported that the test was successful in cases where 
rigid melting control was required but that some re 
vision is necessary. 

At the Educational Division’s dinner the end of the 
first day, George J. Barker, University of Wisconsin, 
and G. K. Dreher, Foundry Educational Foundation, 
Cleveland, presided. C. J. Freund, University of De 


Malleable Founders’ Society, Cleveland; Malleable 
Division Chairman George E. Bean, Eastern Malleable 
Iron Co., Wilmington, Del.; Carl F. Lauenstein, Link- 
Belt Co., Indianapolis; and Russel J. Anderson, Belle 
City Malleable Iron Company, Racine, Wisconsin. 
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troit, stated in his address, “What the College Gradu- 
ate Can Do for the American Foundryman,” that the 
foundry industry needs engineering colleges in the 
same way that the medical profession needs medical 
schools. Continuing his parallel, he pointed out the 
need for an industrial internship which will give 
the engineering graduate a practical insight into 
foundry industry problems. 

In his paper, “Absorbing the Technical Trainee 
in Industry,” Collins L. Carter, Albion Malleable Lron 
Co., Albion, Mich., emphasized the need for recruiting 
engineering graduates as other industries do to make 
sure these men do not get into other fields before 
they've heard about opportunities in the foundry. 

I'he series of Shop Courses started the evening of 
Monday, April 23, with sessions sponsored by the 
Brass and Bronze Division, the Gray Iron Division, 
and the Sand Division. Heavily attended, the shop 
sessions gave foundrymen an opportunity to compare 
practical shop experiences on an informal basis. 

Harry W. Dietert, Harry W. Dietert Co., Detroit, 
led a discussion on “Basic Approach to Sand Control 
for Copper Base Alloys.” Presiding were W. W. Edens, 
Badger Brass & Aluminum Foundry Co., Milwaukee, 
and G. P. Halliwell, H. Kramer & Co., Chicago. 

Discussion at the Gray Iron Shop Course was led by 
D. E. Krause, Gray Iron Research Institute, Inc., 
Columbus, Ohio. The topic was “Air in the Cupola.” 
W. W. Levi, Lynchburg Foundry Co., Radford, Va., 
and E. J. Burke, Hanna Furnace Co., Buffalo, were 
co-chairmen. “Malleable Foundry Sand Control” was 
the discussion subject at the Sand Shop Course, with 
Earl E. Woodliff, Foundry Sand Service Engineering 
Co., Detroit, as leader. Frank S. Brewster, Harry W. 
Dietert Co., Detroit, presided; co-chairman was E. L. 
Thomas, Cadillac Motor Car Co., Detroit. 


Tuesday, April 24 


Largest number of foundrymen ever to attend a 
single A.F.S. Convention technical session, estimated 
as high as 1500, were present at the day-long Sympo- 
sium on “Principles of Gating,” sponsored jointly by 
the A.F.S. Aluminum & Magnesium, Steel, Brass and 
Bronze, Gray Iron, and Malleable Divisions. 

Presiding at the Symposium was R. F. Thomson, 
Research Laboratories Div., General Motors Corp., 
Detroit. Co-chairmen of the Symposium, each presid- 


At the Convention to renew old 
friendships were the widows of 
three late members of the “Offi- 
cial. Family.” Welcoming Mrs. 
Fred Erb (National President 1930), 
Mrs. S. Wells Utley (National 
President 1928), and Mrs. Fred L. 
Wolf (Gold Medalist i941) is thei 
longtime friend C. E. Hoyt, A.F.S. 
Alumni secretary, retired execu- 
tive vice-president of the Society. 
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Making last-minute preparations for the Monday 
morning Heat Transfer Session were, left to right 
(seated): Chairman H. A. Schwartz, National Malleable 
& Steel Castings Co., Cleveland, and A.F.S. National 
Director E. C. Troy, Palmyra, N. J., foundry con- 
sultant. Standing, left to right: Speakers Victor 
Paschkis, Columbia University, and W. K. Bock of 
National Malleable & Steel Castings Co., Cleveland. 


ing over his own division's part of the program, were: 
Aluminum & Magnesium, Walter E. Sicha, Aluminum 
Co. of America, Cleveland; Steel, W. S. Pellini, Naval 
Research Laboratory, Washington, D. C.; Brass and 
Bronze, George P. Halliwell, H. Kramer & Co., Chi 
cago; Gray Iron, Fred ]. Walls, International Nickel 
Co., Detroit; and Malleable, Robert P. Schauss, East 
ern Clay Products, Inc., Chicago. 

Chairman Thomson opened the Symposium at 9:00 
a.m., stating that the Symposium was designed to help 
establish good gating practices common to the casting 
of all types of metals, and to present the latest research 
and practical developments. 

Opening speaker of the Symposium, representing 
the Aluminum & Magnesium Division, was L. W. 
Eastwood of Battelle Memorial Institute, Columbus, 
Ohio, who spoke on “Tentative Design of Horizontal 
Gating Systems for Light Alloys.” Evidence indicates 
that good gating practice is essentially the same for 
all metals, Mr. Eastwood said, but some metals can 
allow more deviation from this standard, yet produce 
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more satisfactory castings than will other metals. In 
general, he said, good practice involves use of pouring 
basin with rounded lips at sprue, and, a tapered sprue 
with a top two or three times the diameter of the 
bottom. Base diameter of the sprue is a primary con- 
sideration, he said, and the sump at the base of the 
sprue should be two or two-and-a-half times the di 
ameter of the sprue with the runner restricted after the 
sump. Too-large sprues, he said, are a common found 
ry fault. Mr. Eastwood concluded by stating that gates 
should be taken off in a curve.-to -prevent abrupt 
changes in cross-sectional area and the cross-section of 
each runner should be reduced by the area of the gate 
each time a gate is passed. 

Brass and Bronze Division speaker Arthur K. Hig- 
gins, Allis-Chalmers Mfg. Co., Milwaukee, speaking 
on “Considerations in the Feeding of Castings,” de 


ilfred A. Boyles, U. S. Pipe & Foundry Co., Burling- 
ton, N. J., left, admires John H. Whiting Gold Medal 
presented by Joseph S. Seaman Gold Medalist C. H. 
Lorig, Battelle Memorial Institute, Columbus, Ohio. 
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scribed the mechanism by which long-freezing-range 
alloys solidify in a mold, as compared to solidification 
of short-freezing-range alloys. Long-freezing alloys, 
he said, are fed with much greater difficulty because 
the bulk of the feed metal must penetrate through 
spongy areas of partially solidified metal. Pressures 
required to force metal through areas are controlled 
by a combination of temperature gradients in the 
mold. The freezing pattern of a casting is of con- 
siderable importance because, as the temperature 
drops, it affects the rate of flow. Finally, he said, be- 
cause of the relationship between available feed pres 
sure and feed demand rates, there is a critical distance 
beyond which feed cannot be secured unless tempera- 
ture gradients are increased or additional feeding con 
nections are supplied to divide the casting into sec- 
tions of less than critical length. 





56th A.F.S. Foundry Congress 
Atlantic City, N.J., May 1-7 


Next year’s A.F.S. Convention and Exhibit will 
be the first International Foundry Congress held in 
the United States since 1934. As announced in 
last year’s “Report to the A.F.S. Membership” 
and in the October 1950 issue of AMERICAN 
FOUNDRYMAN, the site is Atlantic City, N. J., 
and the dates are May 1 through 7. The 1952 
Congress will start on a Thursday and end on 
a Wednesday, providing a full week of convention 
sessions and exhibits. The Annual Banquet is 
scheduled for the middle of the period, with com- 
mittee meetings and an International Reception, 
as well as exhibits, on Sunday, May 4. Part of 
the first and the last half of the period will be 
available for chartered plant visits. 











National Director V. J]. Sedlon (left), Master Pattern 
Co., Cleveland, presents certificate of 

Life Membership in the Society to E. J. 
Puget Sound Naval Shipyard, Bremerton, 


Honorary 
McAfee, 
Wash. 
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Shown at the reception for those 
at the Annual Banquet speakers’ 
table are: Dr. Kenneth McFarland, 
superintendent of schools, Topeka, 
Kan., principal speaker; A.F.S. Na- 
tional President Walton L. Woody, 
who presided at the banquet; and 
The Reverend C. George Widdi- 
field, who delivered the invocation. 


Steel Division’s contribution to the morning half 
of the Symposium was “Relation of Casting Quality to 
Gating Practice,” by W. H. Johnson, H. F. Bishop and 
W. S. Pellini, Naval Research Laboratory, Washing- 
ton, D. C. Speaker Johnson described how steel, gray 
iron, aluminum and bronzes were poured at the Naval 
Research Laboratory, using a number of gating meth- 
ods. The castings were sectioned and x-rayed and 
where no swirling or excessive choking action occurred, 
gray iron and steel were not greatly affected by 
changes in gating, whereas non-ferrous alloys were 
sensitive to changes in gating. Certain types of sumps 
and radiused runners, he said, gave better results than 
others and excessive choking of runners caused squirt 
ing and impingement on the mold. Most satisfactory 
of all, Johnson concluded, were free systems and the 
use of moderate chokes. 

Concluding speaker of the morning session, Howard 
F. Taylor, Massachusetts Institute of Technology, 
Cambridge, Mass., presented a paper, “Interim Report 
on Gray Iron Research,” written in collaboration with 
W. A. Schmidt, also of MIT, as the Gray Iron Divi- 
sion’s contribution to Gating Symposium research. 


Alfred L. Boegehold, General Motors Research Lab 
oratory, Detroit, right, a John H. Whiting Medalist, 
congratulates V. A. Crosby, Climax Molybdenum Co., 
Detroit, as he presents to him the John A. Penton Gold 
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Gray iron, Prof. Taylor said, has a wide solidifica 
tion range which presents complex feeding problems. 
Since runners and gates disturb heat balance and 
risers further complicate the situation, Taylor said 
MIT used specimens without gates or runners. Spheres 
of 414-in. diameter were poured through a small hole 
at top center, which was plugged immediately after 
pouring—thus there was virtually no riser. Dry and 
green sand molds, he said, were used and some were 
rotated while others remained static. Dry sand molds 
were sound when sectioned, but green sand molds 
showed circular shrinkage when rotated, Static cast 
ings in green sand did not show circular shrinkage, he 
concluded. 

Following a luncheon recess, the Symposium on 
“Principles of Gating” resumed at 2:00 p.m. The 
afternoon was devoted to discussion rather than for- 


mal papers. Each of the five participating divisions 
was allowed a 15-minute prepared discussion, plus 15 


minutes of open discussion from the floor. 

Opening the discussion program was T. E. Kramer, 
Wm. F. Jobbins, Inc., Aurora, IIl., representing the 
Aluminum and Magnesium Division. Other speakers 


Medal. Below, T. W. Curry, Lynchburg Foundry 
Co., Lynchburg, Va., left, receives the Peter L. Simp 
son Gold Medal from 1947 Simpson Medalist R. A. 
Flinn, Jr., American Brake Shoe Co., Mahwah, N. J 
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representing the various divisions were: J. B. Caine, 
foundry consultant, Wyoming, Ohio, Steel; B. N. 
Ames, New York Naval Shipyard, Brooklyn, Brass and 
Bronze; F. G. Sefing, International Nickel Co., New 
York, Gray Iron; and Elmer C. Zirzow, Deere & Co., 
Moline, Ul, and C. C. Lawson, Wagner Malleable 
Iron Co., Decatur, IIl., for Malleable. 

Discussions of speakers and audiences overlapped, 
since it appeared the problems were the same for all 
foundrymen. Fundamentally, shop experiments 
showed that gating systems recommended by the two 
A.F.S. “Fluid Flow” films were sound and with minot 
revisions could be applied to all metals. As a result of 
' these systems, high-quality castings were produced in 
many foundries, the discussion brought out, and the 
only major objection to the recommended system was 
that it reduced metal yield. 

Data presented on iron castings showed that a 
pouring speed of 10 Ib per second is a good rate for a 
250-500 Ib casting, and that pouring rates should de- 
) crease proportionately with casting weight. 

) Case Institute of Technology reported tests made 
‘with thermocouples embedded in the mold. Effect of 


Beaming smiles were the order of the day as A.F.S. 
) President and Mrs. Walton L. Woody (left) welcomed 
Immediate Past President and Mrs. Edwin W. Horle- 





Spark plugs of the Brass and Bronze Round Table 
Luncheon Monday, April 23, were, seated, left to right: 
Division Chairman George P. Halliwell, H. Kramer & 
Co., Chicago; B. A. Miller, Baldwin-Lima-Hamilton 
Corp., Eddystone Div., Philadelphia; H. L. Smith, 
Federated Metals Div., American Smelting & Refining 
Co. Pittsburgh; and Past National President Dr. G. 
H. Clamer, Ajax Metal Div., H. Kramer & Co., Phila- 
delphia. Standing, left to right: D. Frank O’Connor, 
O’Connor’s Foundry, Inc., Hackettstown, N. J.; J. S. 
Vanick, International Nickel Co., New York; and Ar- 
thur K. Higgins, Allis-Chalmers Mfg. Co., Milwaukee. 


narrow gates was to remove hottest area far from gate 
entrance. With larger gates, hottest area was at the 
gate entrance and the coldest area was remote from 
the gate entrance so that progressive cooling occurred 
and maximum feeding was obtained. 

Editor’s Note: Unlike other Convention papers, the 
symposium on “Principles of Gating” papers will not 
appear in A.F.S. TRANsAcTions but will be published 
as a separate publication later this year. 





Ihe chronological summary of events at the 
55th Annual A.F.S Convention will be con- 
cluded in the June AMERICAN FOUNDRYMAN. 











bein at the President’s Reception preceding the 55th 
Convention. In background, National Secretary-Treas- 
urer and Mrs. Wm. W. Maloney greet a lady guest. 
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At the Convention meeting of the A.F.S. Building 
Project Committee were (front row, left to right): 
W. B. Wallis, Pittsburgh Lectromelt Furnace Corp., 
Pittsburgh; G. H. Clamer, Ajax Metal Div., H. Krame 
& Co., Philadelphia; E. W. Horlebein, Gibson & Kirk 
Co., Baltimore, Md.; Marshall Post, Birdsboro Steel 
Foundry & Machine Co., Birdsboro, Pa.; and L. P. 
Robinson, Werner G. Smith Div., Archer-Daniels- 
Midland Co., Cleveland. In the back row, left to right, 
are: Walter L. Seelbach, Superior Foundry, Inc., 
Cleveland; Walton L. Woody, National Malleable & 


Steel Castings Co., Cleveland; Committee Chairman 
Ralph J]. Teetor, Cadillac, Mich.; A.F.S. Secretary- 
Treasurer Wm. W. Maloney, Chicago; L. N. Shannon, 
Stockham Valves & Fittings Inc., Birmingham, Ala.; 
H. S. Simpson, National Engineering Co., Chicago; 
T. H. Benners, Jr., T. H. Benners & Co., Birmingham, 
Ala.; Frank C. Riecks, Ford Motor Co., Dearborn, 
Mich.; I. R. Wagner, Electric Steel Castings Co., 
Indianapolis, Ind.; and Robert Gregg, Reliance Regu- 
lator Div., American Meter Co., Alhambra, Calif. 
Preliminary discussions on site and building were held. 


EXCEED BUILDING FUND GOAL 


OVER THE Top in the first year of a three-year cam- 
paign, the A.F.S. Building Fund exceeded the goal of 
$100,000 by over $28,000 according to announcements 
by National President Walton L. Woody, at the A.F.S. 
Annual Meeting, and Building Project Committee 
Chairman Ralph J. Teetor, at the Annual Banquet, 
during the 55th Annual Convention in Buffalo. En- 
thusiastic response to the program, proposed only a 
year ago, is due to the recognition by individuals, 
chapters, and companies that a permanent headquar- 
ters for the Society will promote even greater service 
to A.F.S. and the foundry industry. 

At a meeting of the Building Project Committee 

-during the A.F.S. Annual Convention, plans and 
recommendations were formulated for presentation to 
the A.F.S. Board of Directors. Action of the Board 
will be reported after the directors have met. 

Due to recent heavy interest in the Fund, contribu- 
tions and pledges continue to come in and to be ac- 
cepted on a Charter Subscriber basis. Latest additions 
to the list of Charter Subscribers for the period March 
22 through April 26 are given below. 

All A.F.S. chapters have contributed to the A.F.S. 
Building Fund. Individuals and firms still desiring 
to participate are requested to send their contribu 
tions to: American Foundrymen’s Society, 616 S. Michi 
gan Ave., Chicago 5, III. 


CHARTER SUBSCRIBERS 


(March 22 - April 26, 1951) 
CHAPTER CONTRIBUTORS 


Cincinnati Chapter 

Detroit Chapter (additional) 
Eastern Canada Chapter 
Northern California Chapter 
Quad City Chapter 

Saginaw Valley Chapter 
Toledo Chapter 
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Western Michigan Chapter 
Ohio State University Student Chapter 


INDIVIDUAL CONTRIBUTORS 

J. D. Alexander, American Wheelabrator & Equipment Co., 
Cleveland 
Earl Anderson, Huntington Park, Calif. 
Leslie L. Andrus, American Wheelabrator & Equipment Co., 
Mishawaka, Ind. 

Milton E. Annich, American Brake Shoe Co., Mahwah, N. ] 
Robert A. Ball, Walworth Co., South Boston, Mass 
W. M. Ball, Jr., R. Lavin & Sons, Inc., Cincinnati. 
James M. Barrabee, International Harvester Co., Chicago 
Carey C. Beals, Forest City Foundries Co., Cleveland. 
F. G. Bean, Sr., General Foundry & Mfg. Co., Flint, Mich 
George E. Bean, Eastern Malleable Iron Co., Wilmington, Del 
W. D. Becker, Atlantic Abrasive Corp., Towson, Md. 
Warner B. Bishop, Archer-Daniels-Midland Co., Cleveland 
Harry Blumenthal, R. Lavin & Sons, Inc., Minneapolis, Minn 
H. B. Boecker, Minster, Ohio 
C. W. Bonbright, General Foundry & Mfg. Co., Flint, Mich 
Howard Bowen, General Foundry & Mfg. Co., Flint, Mich 
Myron E. Boyd, Maumee Pattern & Mfg. Co., Toledo, O 
Edward D. Boyle, Puget Sound Naval Shipyard, Bremerton, Wash 
David C. Brown, Syracuse, N. Y 
E. J. Burke, Hanna Furnace Corp., Buffalo 
Canadian Foundry Employees, Montreal, Que., Canada 
H. Y. Carson, Birmingham, Ala 
Joe Chema, General Foundry & Mfg. Co., Flint, Mich. 
Arthur Coakes, General Foundry & Mfg. Co., Flint, Mich 
Lawson Cooper, General Foundry & Mfg. Co., Flint, Mich 
R. P. Copland, Philip Gies Foundry, Ltd., Kitchener, Ont 
V. A. Crosby, Climax Molybdenum Co., Detroit 
J. E. Crown, Naval Gun Factory, Washington, D. ¢ 
Nerman Cummings, Detroit 
Roland E. Davis, Corn Products Sales Co., Cleveland 
H. A. Deane, American Brake Shoe Go., New York 
Anthony DeYoung, Whiting Corp., Harvey, III 
Robert Doelman, Miller & Co., Chicago 
Frank J. Dost, Sterling Foundry, Wellington, Ohio 
C. C. Drake, Griffin Wheel Co., Denver. 
Wm. D. Dunn, Syracuse, N. Y 
Pat Dwyer, Penton Publishing Co., Cleveland 
D. Eby, Philip Gies Foundry, Ltd., Kitchener, Ont., Canada 
B. F. Emrick, U. §. Radiator Corp., Detroit 








L. E. Everett, Lester B. Knight & Associates, Inc., Chicago. 

A. D. Fleetwood, General Foundry & Mfg. Co., Flint, Mich. 

Richard A. Flinn, American Brake Shoe Co., Mahwah, N. J. 

William G. Forsberg, Campbell, Wyant & Cannon Foundry Co., 
Muskegon, Mich. 

David A. Fourspring, Standard Stoker Co., Inc., Erie, Pa. 

Leo R. Friedman, National Malleable & Steel Castings Co., 
Cicero, UL 

Mrs. Julia Ann Gale, Minneapolis. 

Mrs. Carl Gesser, Iowa State College, Ames, La. 

Edward Gill, General Foundry & Mfg. Co., Flint Mich. 

H. C, Gollmar, Elyria Foundry Div., Industrial Brownhoist Corp., 
Elyria, O. 

F. S. Grau, General Foundry & Mfg. Co., Flint, Mich. 

Howard Grieve, General Foundry & Mfg. Co., Flint, Mich. 

John Howe Hall, Swarthmore, Pa. 

H. B. Hanley, Rochester, N. Y. 

B. L. Hanna, Corn Products Sales Co., Columbus, O. 

A. J. Harlan, Hickman, Williams & Co., Inc., Cleveland. 

R. F. Harrington, Wellesley Hills, Mass. 

Alfred Hilgeman, General Foundry & Mfg. Co., Flint, Mich. 

S. W. Hinrichs, Delta Oil Products Co., Milwaukee. 

Harry D. Horton, Ingersoll Rand Co., Phillipsburg, N. J. 

M. A. Hughes, La Salle Coke Co., Montreal, Que., Canada. 

Robert V. Hunter, Archer-Daniels-Midland Co., New York. 

Roy M. Jacobs, Standard Brass Works, Milwaukee. 

Robert H. Jacoby, Key Company, East St. Louis, Ill. 

Clyde B. Jenni, Ridley Park, Pa. 

J. E. Johnson, Continental Foundry & Machine Co., East Chicago, 
Ind. 

Carl F. Joseph, Central Foundry Div., G.M.C., Saginaw, Mich. 

E. F. Kipp, The F. E. Myers & Bro. Co., Ashland, Ohio. 

D. K. Kirkwood, Kondu Mfg. Co., Ltd., Preston, Ont., Canada. 

Allen S. Kittrell, The Leach Pattern Shop, Baltimore. 

Raymond Klawuhn, General Foundry & Mfg. Co., Flint, Mich. 

Stephen A. Kundrat, Homestead Valve Mfg. Co., Coraopolis, Pa 

C. H. Larkin, General Foundry & Mfg. Co., Flint, Mich. 

Ralph L. Lee, Wauwatosa, Wis. 

Chester A. Lewis, National Malleable & Steel Castings Co., 
Cleveland. 

John E. Lonn, Ingersoll Rand Co., Detroit. 

W. J. MacNeill, Acme Aluminum Alloys, Inc., Dayton, O. 

A. D. Matheson, French & Hecht Div., Kelsey-Hayes Wheel Co., 
Davenport, Iowa. 

Donald E. Mattieu, Alabama Pipe Co., Anniston, Ala. 

J. L. Mazzuchelli, Stephen & Wolff, Inc., Rockford, Ill. 

E. J. McAfee, Bremerton, Wash. 

J. Robert McBride, McBride Pattern Works, Longview, Texas. 

Richard McCormick, General Foundry & Mfg. Co., Flint, Mich. 

F. T. McGuire, Deere & Co., Moline, Ill. 

W. D. McMillan, Chicago, Il. 

R. F. Meader, Whitin Machine Works, Whitinsville, Mass. 

Cc. E. Mikel, Corn Products Sales Co., St. Louis. 

George F. Morris, Eagle Stove Works, Rome, Ga. 

John Nikel, Hamilton, Ohio. 

E. H. Nielsen, Whiting Corp., Harvey, Ill. 

John O'Meara, American Brake Shoe, St. Louis. 

Carl Parkinson, General Foundry & Mfg. Co., Flint, Mich 

Stephen Pasick, Sterling Wheelbarrow Co., Detroit. 

\. F. Pfeiffer, Allis-Chalmers Mfg. Co., West Allis, Wis. 

G. J. Phillips, Chevrolet Grey Iron Foundry, Saginaw, Mich. 

\. O. Pieper, Rochester, N. Y. 

Albert H. Rauch, Rock Island, Ill. 

C. L. Rason, Philip Gies Fdy. Ltd., Kitchener, Ont., Canada. 

W. M. Reed, Kondu Mfg. Co., Ltd., Preston, Ont., Canada. 

M. G. Reporter, Elyria, Ohio. 

Harold J. Roast, London, Ont., Canada. 

Vernon Sadler, Jr., General Foundry & Mfg. Co., Flint, Mich. 

Roy W. Schroeder, University of Illinois, Navy Pier Branch, 
Chicago. 

Donald G. Schmidt, H. Kramer & Co., Chicago. 

H. A. Schwartz, Cleveland Heights, Ohio. 

F. W. Serr, Sr., General Foundry & Mfg. Co., Flint, Mich. 

Fred W. Serr, Jr., General Foundry & Mfg. Co., Flint, Mich. 

Earl Shay, General Foundry & Mfg. Co., Flint, Mich. 

Philip J. Sheridan, Hickman-Williams & Co., Inc., Auburn, N. Y. 

F. W. Shipley, Caterpillar Tractor Co., Peoria, Til. 

W. E. Sicha, Aluminum Co. of America, Cleveland. 

Joseph Sully, Toronto, Ont., Canada. 
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O. E. Sundstedt, General Foundry & Mfg. Co., Flint, Mich. 
R. J. Teetor, Cadillac, Mich. 

Thomas W. Teetor, Swayne Robinson & Co., Richmond, Ind. 
Robert F. Thomson, General Motors Corp., Detroit. 

Edward Toye, Joseph Toye Co., Bridgeton, N. J. 

Paul Van Amburg, General Foundry & Mfg. Co., Flint, Mich. 
V. R. Wagner, Kondu Mfg. Co., Ltd., Preston, Ont., Canada 
Fred J. Walls, International Nickel Co., Detroit. 

Ernest L. Waterhouse, Eaton Mfg. Co., Vassar, Mich. 

John E. Waugh, General Electric Co., Schenectady, N. Y. 
John W. Weaver, Waukesha Foundry Co., Waukesha, Wis. 
Lyndon H. Wells, Rochester, N. Y. 

Karl V. Wheeler, Jr., Westfield, N. J. 

B. C. Williams, Norfolk Naval Shipyard, Norfolk, Va. 

R. Newton Williams, Granville, N. Y 

E. W. Woodruff, Refractory Products Co., Evanston, Il. 

L. D. Wright, U. S$. Radiator Corp., Geneva, N. Y. 

Donald S. Yeomans, George F. Pettinos, Inc., East Orange, N. J 
William Zagrodny, General Foundry Mfg. Co., Flint, Mich. 


COMPANY CONTRIBUTORS 


Almont Mfg. Co., Inc., Imlay City, Mich. 

American Air Filter Co., Inc., Louisville. 

American Brass Foundry, Fort Worth, Texas. 

The Arnold Eng. Co., Marengo, III. 

The Asbury Graphite Mills, Inc., Asbury, N. J. 

Athens Plow Co., Athens, Tenn. 

G. A. Avril Smelting Corp., Cincinnati. 

Badger Brass & Aluminum Fdy. Co., Milwaukee. 

Badger Malleable & Mfg. Co., South Milwaukee. 

M. A. Bell Co., St. Louis. 

Belmont Smelting & Refining Works, Inc., Brooklyn, N. Y. 
Black Products Co., Chicago. 

The Bonney-Floyd Co., Columbus, Ohio. 

Brass & Bronze Ingot Institute, Chicago. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

The Buckeye Products Co., Cincinnati. 

\. W. Cadman Mfg. Co., Pittsburgh. 

Campbell, Wyant & Cannon Foundry Co., Muskegon, Mich. 
Canadian Foundry Supplies & Equipment, Ltd., Montreal. 
Edwin P. Carman, Inc., Cleveland. 

Carson-Cadillac Co., Cadillac, Mich. 

Century Electric, St. Louis. 

Crane, Ltd., Montreal. 

DeBardeleben Coal Corp., Birmingham, Ala. 

Deemer Steel Casting Co., New Castle, Del 

Deere & Co., Moline, IIl. 

Dependable Pattern Wks., Portland, Me. 

Dodge Steel Co., Philadelphia. 

Dominion Engineering Wks. Ltd., Lachine, Que., Canada. 
Electro Refractories & Abrasives Corp., Buffalo. 

Elyria Foundry Div., Industrial Brownhoist Corp., Elyria, Ohio 
The Fairbanks Co., Binghampton, N. Y. 

Federal Foundry Supply Co., Cleveland. 

Federal Mogul Corp., Detroit. 

Fulton Foundry & Machine Co., Inc., Cleveland 

General Electric Co., Cleveland. 

General Foundry & Mfg. Co., Flint, Mich. 

General Steel Castings Corp., Granite City, Il 

Walter Gerlinger, Inc., Milwaukee 

Giffels & Vallet, Inc., Detroit. 

Gillett & Eaton, Inc., Lake City, Minn 

Great Lakes Founders & Machine Corp., Ludington, Mich 
Green Foundry Co., St. Louis. 

Hercules Powder Co., Wilmington, Del. 

Hickman, Williams & Co., Inc., Cleveland 

Hill & Griffith Co., Cincinnati. 

Howell Fdy. Co., Inc., Los Nietos, Calif. 

International Malleable Iron Co. Ltd., Guelph, Ont., Canada 
Interstate Fdy. Co., Inc., Indianapolis. 

Albert Kahn Assoc., Detroit. 

Kondu Mfg. Co., Ltd., Preston, Cint., Canada. 

lhe Kramer Bros. Fdy. Co., Dayton, Ohio 

R. Lavin & Sons, Inc., Chicago. 

The Lectromelt Casting Co., Barberton, Ohio. 

Lindgren Fdy. Co., Batavia, Ill. 

The Locomotive Finished Material Co., Atchison, Kan 
M & H Valve & Fittings Co., Anniston, Ala 

J. 8S. McCormick Co., Pittsburgh 
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Manhattan Rubber Div., Raybestos-Manhattan, Inc., Passaic, N. J 
L. H. Marshall Co., Columbus, Ohio. 

The Massilon Steel Casting Co., Massilon, Obio. 
Mechanite Metal Corp., New Rochelle, N. Y. 
The Minster Machine Co., Minster, Ohio. 
Modern Equipment Co., Port Washington, Wis 
Moline Malleable Iron Co., St. Charles, Il 
Muskegon Piston Ring Co., Sparta, Mich. 

The National Cash Register Co., Dayton, Ohio 
National Foundry Sand Co., Detroit. 

Neenah Fdy. Co., Neenah, Wis 

Norton Co., Worcester, Mass 

The Nugent Sand Co., Muskegon, Mich 
Oberdorfer Foundries, Inc., Syracuse, N. Y 

The Oberhelman-Ritter Fdy. Co., Cincinnati 

S. Obermayer Co., Chicago 

The Ohio Brass Co., Mansfield, Ohio 

Ohio Steel Fdy. Co., Lima, Ohio. 

Oregon Brass Works, Portland, Ore 

Pangborn Corp., Hagerstown, Md. 
Penn-Rillton Co., New York. 

Charles Pettinos, Inc., Philadelphia. 

George F. Pettinos, Inc., Philadedphia 

J. F. Quest Foundry Co., Minneapois. 

W. G. Reichert Engineering Co., Newark, N. | 
Riverside Foundry, Bettendorf, lowa 

The St. Marys Foundry Co., St. Marys, Ohio 
Sanitary Mfg. Co., (Crane Ltd.), Port Hope, Ont 
M. Seligman Co., Chicago. 

Semi-Steel Casting Co., St. Louis. 

Sloss-Sheffield Steel & Iron Co., Birmingham, Ala 
Smith & Richardson Mfg. Co., Geneva, Il. 
Smith Facing & Supply Co., Cleveland 

S.P.0. Molding Machine Co., Cleveland 
Springfield Facing Co., Harrison, N. J 
Standard Brass Works, Milwaukee. 

Frederic B. Stevens, Inc., Detroit 

Superior Flake Graphite Co., Chicago 

Tagewell Machine Works, Pekin, Ill 

Texas Foundries, Inc., Lufkin, Texas 

Universal Fdy. Co., Oshkosh, Wis 

Vulcan Fdy. Co., Oakland, Calif 

Warden King, Ltd., Montreal, Que., Canada 
Weaver Block Co., Allen Park, Mich. 

Wehenn Abrasive Co., Chicago 

Wehr Steel Co., Milwaukee. 

Western Materials Co., Chicago. 

Westlectric Castings, Inc., Los Angeles 

The Wheland Co., Chattanooga. 

The Wilmington Casting Co., Wilmington, Ohio 
Harry J. Winters Co., Philadelphia 


Canada 


International Foundry Committees 
Elect '51 Presidents, Vice-Presidents 


MEETING RECENTLY, members of two committees of 
the International Committee of Foundry Technical 
Associations elected presidents and vice-presidents. 
Named president for 1951 of the International Com- 
mittee of Foundry Technical Associations is Dr. F. W. 
E. Spies of The Netherlands, with Dr. Engineer Guido 
Vanzetti of Milan, Italy, as vice-president. 

International Committee on Testing Cast Iron 
elected Prof. Dr. Mont Frank Pisek president and Dr. 
Paul Bastien, Paris, vice-president. 


Brass & Bronze Research Committee 
Names C. A. Robeck As New Chairman 


MEETING EARLY this year in Chicago, the Brass 
& Bronze Research Committee named Clausen A. 
Robeck, Gibson & Kirk Co., Baltimore, as chairman, 
succeeding Blake M. Loring, Naval Research Labora- 
tory, Bellevue, Wash., who has been called to active 
duty with the Navy. 











"AY FRR Soca 


hii x 








Evecrep Presipent of the American Foundrymen’s 
Society at its Annual Meeting, held during the 55th 
A.F.S. Foundry Congress in Buffalo on April 25, is 
Walter L. Seelbach, president and general manager, 
Superior Foundry, Inc., Cleveland. Mr. Seelbach, who 
heads the slate of 1951-52 officers and directors of the 
Society, served as A.F.S. National Vice-President dur 
ing the 1950-51 term and will take over duties of A.F.S. 
National President Walton L. Woody, National Mal 
leable & Steel Castings Co., Cleveland, following the 
annual Board of Directors meeting this July. 

Succeeding Mr. Seelbach to the National Vice-Presi 
dency of A.F.S. is I. R. Wagner, director, Electric Steel 
Castings Co., Indianapolis. 

Elected to serve three year terms as National Di 
rectors of A.F.S. are: 

Harry W. Dietert, president, Harry W. Dietert Co., 
Detroit. 

Albert L. Hunt, works manager, National Bearing 
Division, American Brake Shoe Co., St. Louis. 

Dr. James T. MacKenzie, technical director, Ameri 
can Cast Iron Pipe Co., Birmingham, Ala. 

A. M. Ondreyco, plant manager, Vulcan Foundry 
Co,. Oakland, Calif. 

Martin J. O’Brien, Jr., works manager, Symington 
Gould Corp., Depew, N. Y. 

Walton L. Woody, vice-president and general mana 
ger, National Malleable & Steel Castings Co., Cleve- 
land, Ohio, whose term as A.F.S. National President 
expires this July, will continue as a director of the 
Society for one year. 

All of the aforementioned officers and directors 
of the Society have long and distinguished records 
of service to the Society and the foundry industry. 


DIRECTOR 
A. M. ONDREYCO 
Vulcan Foundry Co. 
Oakland, Calif. 


DIRECTOR 
ALBERT L. HUNT 
National Bearing Division, 
American Brake Shoe Co 
St. Louis, Mo. 


SOCIETY ELECTS 
AND DIRECTORS 


PRESIDENT 


WALTER L. SEELBACH 
Superior Foundry, Inc. 
Cleveland, Ohio 


DIRECTOR 


MARTIN J. O'BRIEN, JR. 
Symington-Gould Corp 
Depew, N. ¥ 


Walter L. Seelbach 


A. F. S. National President-Elect Seelbach, in addt- 
tion to serving the Society in his present capacity as 
National Vice-President, has been a National Director 
(1935-37) of A.F.S., past president of the Ohio Found 
rymen’s Association (1926), and was twice elected 
president of the Gray Iron Founders’ Society. 

Graduating from the Case School of Applied Sciences 
in 1910, Mr Seelbach joined Forest City Foundries 
Co., Cleveland, eventually becoming secretary-treasurer 
of that firm and vice-president at the time of his resig 
nation in 1946 to head his own company, Superior 
Foundry, Inc., Cleveland. 

In addition to the honors accorded him by the 
American Foundrymen’s Society and the Gray Iron 
Founders’ Society, Mr. Seelbach has been president of 
the Associated Industries of Cleveland, chairman of 
the Foundry Educational Foundation’s Case Institute 
Advisory Committee, and chairman of the Sub-Com 
mittee on Gray Iron, Foundry Committee, Munitions 
Board, National Military Establishment. 


1. R. Wagner 
National Vice-President Elect I. R. Wagner has been 
active in A.F.S. affairs for many years, serving as a 
National Director and as chairman and director of the 
Central Indiana Chapter. He has also been vice 
president and president of the National Foundry As 
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NEW OFFICERS 
AT CONVENTION 


VICE-PRESIDENT 


1. R. WAGNER 
Electric Steel Castings Co 
Indianapolis, Ind 


DIRECTOR 


DR. JAMES T. MacKENZIE 
American Cast Iron Pipe Co. 
Birmingham, Ala. 


sociation, serving two years in each capacity (1944-48). 

A native of Pennsylvania, Mr. Wagner first entered 
the foundry industry as a member of the maintenance 
crew of the Alan Wood Iron & Steel Co., Ivy Rock., 
Pa., in 1912, becoming a routine chemist in its metal 
lurgical laboratory. Joining Midvale Steel & Ordnance 
Corp. in 1916 as a chemist, he was placed in charge 
of that firm’s Wilmington, Del., branch plant’s chemi- 
cal laboratory, and in 1918 was employed as a metal- 
lurgical chemist by the Ordnance Department. In May, 
1920, Mr. Wagner became associated with Electric 
Steel Castings Co., Indianapolis, as metallurgical 
chemist, becoming general manager and vice-president 
in 1934 and president of the company in 1942. He re- 
tired from the presidency of Electric Steel Castings Co. 
in November of last year, but remains a director of 
that firm and of Fletcher Trust Co., Indianapolis. 


Harry W. Dietert 

Director-Elect Harry W. Dietert is well known to 
members of A.F.S. for his work in developing sand 
control methods and in 1940 was awarded the Wm. H. 
McFadden Gold Medal by the Society for his out- 
standing achievements in this field. He has been for 
many years an active member of the A.F.S. Sand Divi- 
sion, is a member of its Executive Committee and 
several other committees and chairman of its Core 
Strengths Subcommittee. 
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A native of Texas and a graduate of lowa State Col 
lege, Mr. Dietert served successively on the staff of 
Westinghouse Electric Co.'s Philadelphia Works, as 
shop instructor at Rice Institute and as a graduate 
student at the University of Illinois. Following this, he 
joined U. S. Radiator Corp. as plant engineer, becom- 
ing chief research engineer in 1926 and chief engineer 
in 1932. He left U. S. Radiator in 1938 to become con 
sulting engineer and in 1940 formed the Harry W. 
Dietert Co., Detroit, of which he is president. 


Albert L. Hunt 


Director-Elect Albert L. Hunt has for several years 
been active in the St. Louis District Chapter of A.F.S., 
serving on its Board of Directors, as vice-chairman 
(1947-48) and as its chairman in 1948, when the 53rd 
A.F.S. Foundry Congress was held in that city. 

Born in St. Louis, Mr. Hunt attended grade and 
high school and Washington University in that city. 
He began his career as a draftsman for the Mississippi 
Valley Structural Steel Co., St. Louis, in 1928 and held 
positions in the same capacity with St. Louis Frog & 
Switch Co. and the City of St. Louis prior to joining 
American Brake Shoe Co.’s National Bearing Division, 
St. Louis, in 1936. He has since been, successively, 
machine shop superintendent, sales engineer, plant 
superintendent and is today works manager at Brake 
Shoe’s National Bearing Division. 


Dr. James T. MacKenzie 


Director-Elect James T. MacKenzie has had a long 
and distinguished record of service to the Society 
since first joining it in 1921. An A.F.S. Whiting Gold 
Medalist (1938), Dr. MacKenzie is past chairman 
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DIRECTOR 
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National Malleable & Steel 
Castings Co 
Cleveland, Ohio 


<i 


ale Te 








(1936-37) of the A.F.S. Gray Iron Division, has twice 
been selected to deliver the A.F.S. Exchange Paper 
to the Institute of British Foundrymen, in 1927 and 
1938, and presented the Charles Edgar Hoyt Annual 
Lecture at the 1947 A.F.S. Convention. He has been 
instrumental in the formation and activities of the 
Birmingham District Chapter, of which he is past 
chairman. He is a member of the Gray Iron Division's 
Advisory Group and represents A.F.S. on a number of 
joint committees and on the Ferrous Metals Commit- 
tee, National Bureau of Standards. 

A native of Florida, Dr. MacKenzie received a 
B.C.E., M.A, and, in 1930, an honorary D. Sc. from 
the University of the South, Sewanee, Tenn., and is 
today a member of the Board of Trustees of that Uni- 
versity. Dr. MacKenzie began his career as an analyst 
with American Cast Iron Pipe Co. Birmingham, Ala., 
his present employer, in 1912, becoming successively 
research chemist, chief chemist and metallurgist, chief 
metallurgist, and, since 1940, technical director. He is 
active in a dozen technical societies and a frequent 
speaker and prolific writer on ferrous metallurgy. 


A. M. Ondreyco 


Director-Elect A. M. Ondreyco has been active in 
the formation and work of the A‘F.S. Northern Cal- 
ifornia Chapter, serving as its president in 1947 and 
1948, and before moving to California, as president of 
the Pittsburgh Foundrymen’s Association in 1934 
and 1935. 

Mr. Ondreyco began his foundry career as a molder’s 
apprentice prior to World War I, and later served 
with the Army in France. Upon discharge from the 
Army, he studied practical chemistry evenings at the 
Carnegie Institute of Technology, and completed a 
special foundry apprenticeship at Westinghouse Air 
Brake Co., Wilmerding, Pa. After nine years as oper- 
ating metallurgist for Westinghouse Air Brake, Mr. 
Ondreyco joined Meehanite Metal Corp., serving as 
foundry engineer and metallurgist for five years, 20 
months of which were spent in Meehanite foundries 
in Australia. Returning to the United States, he be- 
came assistant foundry superintendent at Cooper- 
Bessemer Corp., Grove City, Pa., leaving there to 
assume his present position as plant manager for 
Vulcan Foundry Co., Oakland, Calif. 


Martin J. O’Brien, Jr. 


Director-Elect Martin ]. O’Brien, Jr., has just com- 
pleted filling the unexpired term of the late A.F.S. 
National Director Alfred M. Fulton. In addition, Mr. 
O’Brien has been active in affairs of the A.F.S. Western 
New York Chapter, serving as chapter vice-chairman, 
chairman and director. 

A native of St. Louis, Mr. O’Brien attended high 
school in that city and completed mechanical engi- 
neering courses through the International Correspond- 
ence Schools prior to joining American Steel Found- 
ries, East St. Louis, Ill., as a laboratory assistant. He 
later became an apprentice at that company’s Granite 
City, IIL, plant, resigning to become a special appren 
tice at Symington-Gould Corp., Depew, N.Y., and suc 
cessively, assistant foreman, assistant superintendent, 
superintendent, and, in 1949, works manager. 
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Walton L. Woody 


A.F.S. National President Walton L. Woody, Na- 
tional Malleable & Steel Castings Co., Cleveland, in 
accordance with A.F.S. by-laws will serve a one-yeat 
term as a National Director of A.F.S. upon completion 
of his term as President in July. 

Mr. Woody's record of service to the foundry in- 
dustry and to the American Foundrymen’s Society has 
been a distinguished one. He has served A.F.S. as a 
National Director (1943-45), as National Vice-Presi- 
dent (1949-50), and as first chairman of the A.F.S. 
Northeastern Ohio Chapter. 

Holder of a B.S. in Chemical Engineering from Rose 
Polytechnic Institute, Mr. Woody joined National 
Malleable & Steel Castings Co., Cleveland, in 1914 as 
a student laboratory worker and has since spent his 
entire foundry career with that organization, serving, 
successively, as chemist, metallurgist, melter, assistant 
superintendent, manager of the company’s Chicago, 
Cleveland, and Sharon, Pa., plants, and today as vice- 
president and general manager of the company. 


Dr. Heinrich Ries, A.F.S. Sand Division 
Chairman and Seaman Medalist, Dies 


EMINENT GEOLOGIST 
Heinrich Ries, 79, long- 
time chairman of the 
A.F.S. Sand Division Sea- 
man Gold Medalist and 
a Past Director of the 
Society, died in Ithaca, 

N. 3. Ape 1. Be 

Ries’ death took place 

on the eve of a cere- 

mony scheduled for 

April 13, when the A.F.S. 

Central New York Chap- 

ter planned to honor 

him with a plaque com- 

memorating his work on Dr. Heinrich Ries 
behalf of the foundry in- 

dustry and the Society in the field of sand research. 
Born in Brooklyn in 1871, Dr. Ries received his bach- 
elor’s, master’s and doctor's degrees from the Columbia 
University School of Mines and from 1898 until his 
retirement in 1939 taught geology at Cornell Univer- 
sity, heading that department from 1914 to 1937. 

Active in foundry sand research since 1906, when 
he presented his first A.F.S. Convention paper, he had 
been technical director or chairman of the A.F.S. Sand 
Division or its predecessors since 1921. 

Dr. Ries’ services to the society and the foundry 
industry were first recognized with presentation of an 
Honorary Life Membership in 1923. In 1934 he was 
named a National Director of the Society, and in 1936 
received the A.F.S, Joseph S. Seaman Gold Medal “‘for 
outstanding service in foundry sand research.” 

Dr. Ries’ eminence in geological fields brought him 
many honors from other technical societies, including 
presidency of the American Ceramic Society and of the 
Geologic Society of America, and a fellowship in the 
English Ceramic Society. 
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Fig. 1—The test casting was designed to closely approximate previous casting conditions. The 
flange shown served no purpose in the investigation, but was a part of the original casting. 
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WATCH YOUR CAST IRON CHILLS! 


F. E. Sutherland 
Dominion Engineering Works Ltd. 
Montreal, Que., Canada 


SEVERE GASSING in certain castings made in the sum- 
mer of 1949 was believed due to constant use of the 
same set of cast iron chills. The defects were usually 
found on the surface of the casting remote from the 
chills, but occasionally the gas was trapped within the 
metal at varying distances from the source. When the 
old chills were replaced with new, the condition dis- 
appeared completely. 

Published information on this subject was very 
meager. The only reference found merely intimated 
that chills should not be used more than three times 
if they were to be subjected to severe conditions. To 
augment the information at hand, it was decided to 
conduct an investigation under controlled conditions. 

The investigation developed along two lines. The 

Nore: This paper is one of the prize winners in the 1950 
Annual Technical Paper Contest sponsored by the A.F.S. Eastern 
Canada Chapter 


Fig. 2 (No. 1)—First test casting 
(chill No. 1) shows dense metal, 
fine grain, no evidence of gas. 


first phase was to observe the progressive formation 
of the gas by pouring a series of castings using the 
same set of chills. The second phase was to subject 
the chills to a critical physical and chemical examina 
tion in an attempt to determine the cause and nature 
of the gas. 

For the first phase of the investigation, a casting 
was designed (Fig. 1) which emulated as closely as 
possible our previous casting conditions. Two sets 
of new chills were selected for the tests (set No. 1— 
9x214x214 in; set No. 2—834x214x214 in.). 

The trial castings were made of cupola-melted iron 
(C, 3.10 per cent; Si, 1.85; Mn, 0.80; S, 0.15; P, 0.25) in 
dry sand molds. A blacking suspension was painted 
on the green mold and chills and after drying the 
hot mold was given a second coat. The castings were 
gated through the end and risered by means of a side 
riser as shown. Nine castings were made from chill set 
No. 1 and were numbered 1, 2, 3, . . . . 6, then 7x, 8x, 
9x. Six castings were made from chill set No 2 and 
were numbered 1-1, 1-2, 1-3, 

The castings were fractured by means of a ball 


Fig. 4 (No. 3)— The third casting 
had a somewhat coarse grain, 
with a first tendency toward gas. 


Fig. 3 (No. 2)-The test casting ob- 

tained with the second use of chill 

No. 1 also had fine grain and dense 
metal, with no evidence of gas. 
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across the junction of the two arms at the heaviest 
section of the casting. The fractures were then ex- 
amined and photographed. 

The first two castings from each set of chills (Fig. 2, 
3, and 13) show a sound, dense casting. The third 
casting from each set (Figs. 4 and 14) shows the initial 
tendency for the gas to form. The photograph for 
the fourth casting from the second set was destroyed, 
but the photograph of the fourth from the first set 
(Fig. 5) shows an increasing tendency toward gas 
formation, The fifth and sixth casting from each set 
(Figs. 6, 7, 8, 15, and 16) reveal similiar results. Cast- 
ing No. 6 in both cases was the first to show the defect 
on the surface. However, the fracture of No. 6 was 
good, with no signs of gas in the heavy section. Casting 
number 7x from the first set (Figs. 9 and 10) showed 
the gas both on the surface and in the fracture. 

Casting No. 8x (Fig. 11) was perfect in all respects. 
The answer may be that the casting was poured very 
cold. This theory will be further discussed in the 
second part of the investigation. Casting No. 9x (Fig. 
12) clearly shows the tremendous volumes of gas being 
generated at this stage. Figure 12 shows the casting 
as shaken from the mold. This casting blew about 
30 sec after pouring was completed with such force 
that much metal was blown up through the riser. 

The series of photographs clearly show the pro- 
gressive increase in gassing and leave little doubt as 
to the general effects of repeatedly using the same 
set of chills. 

The location of the defects appears to be a function 
of the pouring temperature. Unfortunately, tempera- 
tures were not considered in this investigation. Optical 
temperatures were recorded for the castings which 
prompted this investigation, and on the hot pours it 
was noted that the blows were so far from the chills 
that they were not even considered as a source. Cast- 
ings poured at low temperatures had- blows close to 
the chills and revealed them as the source of the gas. 

For the purpose of the second phase of the investi- 
gation—the critical examination of the used chills— 
a new chill was selected and all tests carried out on 
the used chills were similarly applied to the new chill. 
This afforded a means of control or comparison. 

The first step was to fracture the three chills and 
note the physical changes that had occurred. Figure 


Fig. 6 (No. 5)}— Gas F x. 
is confined to frac- 
ture, and holes are 
deeper than in cast- 
ing of Fig. 5. Much 
spongy metal. 


Fig. 5 (No. 4) First 
indication of gas 
holes in the metal. 


* Fig. 7 (No. 6)—This 


casting was the first 

to show gas defects 

on the surface (see 
Fig. 19). 


Fig. 8 (No. 6)}—Frac- 
ture shows sound 
metal in heavy sec- 
tion. Defect is evi- 
dent on casting 
surface only. 


Fig. 9 (No. 7x}- 

Extent of gas blow 

on surface is shown 
after chipping. 


Fig 10 (No. 7x) 

Fracture shows 
deep gas holes in 
center of casting. 


Fig 11 (No. 8x)— 
This casting was 
sound in all re- 
spects, probably 
because it was 
poured cold. 


17 shows the fracture of the three chills. From lett to 
right are the new chill, the chill used six times, and 
the chill used nine times. Certain changes in the 
metal may be noticed in the two used chills. In the 
fracture area the changes are evident by the dark 
discoloration and in the sawed area by a light dis 
coloration. Only the three surfaces within the frac 
tured area are in contact with the molten metal, but 
the discoloration is evident on all sides. 

Figures 18, 19, and 20 show the same three chills 
after 20 min etching in 50 per cent hydrochloric acid. 
The deterioration of the outer surface of the iron is 
even more evident here. Actually the worst effects 
are evident in the areas not in contact with the 
molten iron, 

An attempt was then made to determine the chemi- 
cal nature of these deteriorated areas by taking samples 
from the top surface of each chill with a shaper. 
Samples were taken progressively deeper and analyzed 
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Fig. 12 (No. 9x)- 
Casting as shaken 
from the mold 
shows severe gas- 
sing. Metal was 
blown through 
riser 30 sec after 
pouring. 


Fig. 13 (No. 2-1)— 
This casting was 
sound in all re- 
spects. The second 
casting in this se- 
ries (No. 2-2) was 
also sound, show- 
ing no sign of gas. 


Fig. 14 (No. 2-3)— 
Casting No. 3 of 
this series showed 
the first sign of gas 
in the fracture 
only. Much spongy 
metal was evident. 


separately. The metal shavings were like sand when 
taken from the used chills. The “body” of the metal 
appeared to have been burned out. This made sam- 
pling difficult and results appear to be somewhat 
erratic. Successive samples were also taken on the new 
chill to show what accuracy may be expected in the 
analyses. Samples taken from the center of each chill 
served as a control. The results of these analyses are 
shown in Table 1. 

An examination of the table reveals some interest- 
ing as well as some unexplainable facts. Considering 
the carbon first, it was noted that the surface of the 
chill was decarburized to a depih of 14 in. At this 
point the carbon increased far beyond what would 
be expected as a normal carbon for a common iron. 


Paste |1—CHEMICAL ANALYsIS OF CHILLS 





Sample Total Composition, % 


Depth, in. Depth, in. ; Mn P s 
Unused Chill 
\% \% 0.70 0.391 
\% “4 0.74 0.415 
\% % 0.75 0.373 
Center 0.71 0.359 
Chill No. 1—wused 9 times 
} \%, . 0.51 0.368 
0.A7 0.387 
0.47 0.410 
0.47 0.396 
0.48 0.442 
0.52 0.460 
0.52 0.419* 
Center 0.65 0.447 
Chill No. 2—wused 6 times 
% % 0.54 0.400 
\% 4 0.55 0.497° 
vA K, 061 0.415 
% K, 3.63 0.59 0.429 
% %, 061 0.424 
Center $.23 0.71 0.488 
* Erratic phosphorus. 
+ Carbon checked. 





rhis increase was constant with respect to chill No. 1, 
while very erratic in chill No. 2. The carbon for the 
center core of chili No. 1 is higher than that of any 
common iron cast in this foundry (an attempt will 
be made to explain this high carbon in a later section) . 

Little change took place in manganese and silicon 
and they do not bear any further consideration. Phos- 
phorus showed a tendency to decrease in value from 
the center out. The results are somewhat erratic, but 
it is believed that the trend is evident. Sulphur tended 
to increase from the center out. The writer is unable 
to offer any explanation, however weak, to satisfy these 
two phenomena. 

Final step in the examination of the used chills 
was a metallographic examination. Samples were cut 
from an exposed face of each chill. The samples were 
about 4 in. wide and 1% in. long and polished along 
a face perpendicular to a surface of the chill which 
had been in contact with molten metal. The samples 
were polished and photographed at X100, then etched 
and photographed at X100. These photographs are 
shown in Fig. 21 for the unused chill, Fig. 22 for chill 
No. 2, and Fig. 23 for chill No. 1. The photographs 
were taken at the extreme outside edge of each sample. 

An examination of these photomicrographs reveals 
certain metallurgical changes in the metal, but it is 
not believed that these changes are in any way re- 
sponsible for the formation of the gas. What is im- 
portant, however, is the physical changes in the metal. 
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Fig. 15 (No. 2-5)—Left, gas- 

sing in this casting was con- 

fined to the fracture, which 
showecé deep holes. 


Fig. 16 (No. 2-6)—Right, 
surface defects are shown 
after chipping. The frac- 
ture also showed gas holes. 








Figure 22 (chill No. 2) shows many large voids in the 
metal. The black area is definitely not carbon. These 
voids form channels and in this case extended almost 
to the limit of the sample. The etched specimen re- 
veals these voids somewhat more clearly. 

Figure 23 (chill No. 1) shows these voids on a much 
larger scale. In this case the channels extended to the 
end of the sample, and it is reasonable to assume that 
they continued for a considerable distance inward. 
The formation of massive carbides has occurred in 
Fig. 23. In Fig. 22, this is just starting. 

It is well to summarize the information presented 
before proceeding to the theories on the production 
of the gas: 

1. The fracture of the chills shows that the molten 
iron has discolored the chills for varying depths on 
all sides. 

2. Etching of the chills brings out more clearly the 
area of chill deterioration. 

3. Analyses of the samples show (a) that the sur- 
faces of the chills were decarburized to a depth of 
l% in., and from that point on the carbon content 
increased; (b) that the manganese and silicon re- 
mained constant; and (c) that the sulphur increased 
from the center out and the phosphorus decreased 
from the center out. 

4. Metallographic examinations reveal large voids 


Fig. 18 (above) Etched 
specimen of unused chill. 
Fig. 19 (above, right)— 
Etched chill No. 2 (used 
6 times) shows metal de- 
terioration. Fig. 20 (right) 
—Increased metal deteri- 
oration is shown in chill 
No. 1 (used 9 times). 


Fig. 17—Three 
chills were frac- 
tured to show dis- 
coloration of metal. 
Left to right—new 
chill; chill No, 2 
(used 6 times); chill 
No. 1 (used 9 
times.) Sawed areas 
of used chills show 
light discoloration, 
and fractures show 
dark discoloration. 
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Fig. 21—Metallographic samples taken from extreme 
outside edge of unused chill. Polished specimen is 
shown at left, and etched specimen at right. X100 


in the metal and channelling well into the interior 
of the chill. 

In developing a theory consider first the heating 
and cooling cycle which occurred each time the chills 
were used. When used for the first time, the hot chill 
(castings were shaken out below red heat) is exposed 
to the air and at this temperature the iron is easily 
oxidized. While this is mostly a surface rust at this 
stage, small cracks develop in the chill and the surface 
areas of these cracks are also oxidized. Mold atmos 
phere resulting from various washes and binders was 
not considered but is sufficiently interesting to warrant 
study with respect to chill oxidation. This oxidation 
may occur as 2 Fe + O: > 2 FeO. 

When the chills are used the next time the extreme 
temperature causes the free carbon in the iron to 
reduce the iron oxide to iron with the liberation of 
carbon dioxide. This may be represented as 2 FeQ + C 
—CO, + 2 Fe. The oxidation-reduction reactions are 
undoubtedly more complex than illustrated with 
carbon monoxide, carbon dioxide, or both being 
involved. 

The graphite passing off as carbon dioxide will 
leave a void in the metal which will increase the sur- 
face area exposed to further oxidation during the 
following cycle. Thus the volume of carbon dioxide 
released by the reduction of the iron oxide will in- 
crease each time the chill is used—all other conditions 
being equal. 

One of these conditions would be temperature. If 
the pouring temperature is low, the catalytic action 
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Fig. 22—Many large voids and a considerable amount 
of channelling are shown in polished (left) and etched 
(right) specimens of chill No. 2 (used 6 times). X100. 


Fig. 23—Voids and channelling are shown greatly in- 
creased in the polished (left) and etched (right) speci- 
mens of chill No. 1, which was used 9 times. X100. 


of the heat may be greatly reduced and the reduction 
of the oxide would be arrested. Small quantities of 
gas that may be generated slowly probably would 
escape through the sand. This condition may explain 
in part the reason why casting number 8x (Fig. 11) 
showed no evidence of gas. 

It is also believed that the carbon in the blacking 
wash plays a considerable part in the deterioration 
of the chills. The chills had a blacking wash each 
time they were used, the wash penetrating the voids 
in the metal. The carbon in the wash would then 
supplement the graphite in the iron in producing the 
gas and at the same time would tend to accumulate 
in the voids. The carbon values shown in Table | 
seem to bear out this observation. 

Following this line of thought it would appear 
that the voids in chill No. 1 extended much deeper 
than first believed. Only in this way can the high 
carbon (3.65 per cent) at the center of the chill be 
reconciled. This is borne out by Table 1, indicating 
that the penetration was not as deep in chill No. 2 as 
it was in chill No. 1. 

If either the iron oxide or the free carbon could 
be eliminated the formation of the gas would be im- 
possible; or if one could be materially reduced the 
life of the chill could be greatly increased. 
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The elimination of the oxide is impossible since 
shot-blasting cleans the surface only. Eliminating the 
free carbon is only slightly less difficult. The graphite 
wash on the chills could be replaced with a silica 
wash. This would be an effective method of eliminat- 
ing a large source of free carbon although it might be 
inconvenient. A reduction of the free carbon in the 
metal would result in an iron whose heat resistant 
qualities would be greatly impaired. However, an 
iron containing about 1.7 per cent free carbon and 
a medium silicon may produce a metal that would 
afford a considerable increase in chill life. 

Steel chills might be used. Little information seems 
to be available on the use of steel chills for the pur- 
pose in mind. Considering the knowledge acquired 
concerning cast iron chills, it would be reasonable 
to expect a much longer effective life from steel chills. 
Questions such as warpage, higher initial cost, etc., 
would have to be considered, but the possible use of 
steel chills should not be ignored. 

Briefly, the conclusions that may be drawn from 
this investigation are: 

1. The constant use of the same set of cast iron 
chills under standard casting conditions will result 
in gas blows throughout the casting. 

2. To insure gas-free castings a set of chills should 
not be used more than three times. 

3. The gas is created by the reduction of iron oxide 
by means of carbon. 

4. The possibilities of using graphite-free washes, 
low free-carbon irons, and steel chills should not be 
overlooked. 
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A.F.S. Gold Medalist Thomas Turner, 


Pioneer Ferrous Metallurgist, Dies 
A.F.S. Gotp MEDALIST 
Thomas Turner, 90, 
credited by many in the 
ferrous metals indus- 
tries with having found- 
ed the science of cast 
iron metallurgy, died 
in his native England 
in January. Honored by 
the American Foundry- 
men’s Society in 1926 
with the Seaman Gold 
Medal for outstanding 
contributions to the 
foundry industry, he was 
world-renowed for his 
classic experiments on 
the influence of silicon on cast iron and for his work 
with non-ferrous metals. For many years head of the 
Department of Metallurgy at Birmingham Univer- 
sity, Birmingham, England, Professor Turner retired 
from active university work in 1926. During his life 
time, Professor Turner was signally honored by found 
ry and metals organizations throughout the world. 


Thomas Turner 








HAROLD M. CARTY 
Ist, GRAY IRON MOLDING 


JOHN G. POLINO 
Ist, STEEL MOLDING 


HILARY J. HECK 
Ist, NON-FERROUS MOLDING 


ANNOUNCE 


WINNERS 
of the 


28TH 
ANNUAL 


MARVIN L. LOHNES 
Ist, METAL PATTERNMAKING 


CHARLES J. HOFSCHROER 
Ist, WOOD PATTERNMAKING 


APPRENTICE CONTEST 


FIFTEEN FOUNDRY APPRENTICES, twelve from the Uni- 
ted States and three from Canada, won top honors 
over a field of 276 entries in the 28th Annual A.F:S. 
Apprentice Contest, judged March 31 at the New York 
State Institute of Applied Arts and Sciences, Buffalo. 
The winning apprentices were awarded first, second 
and third places in each of five contest divisions—Gray 
Iron Molding, Steel Molding, Non-Ferrous Molding, 
Wood Patternmaking and Metal Patternmaking. Rep- 
resented in this year’s Contest were 76 plants and 
eight A.F.S. Chapters, each of which held local con- 
tests to determine entries for the National Judging. 

For the first time since World War II, veterans and 
non-veterans shared top honors about equally. The 
diminishing number of veteran contestants is due to 
eligibility rules of the Contest, which stipulate that the 
Contest is open to all apprentices in the United States 
Canada and Mexico taking a regular course of train- 
ing of not less than three years’ duration, who are 
not over 24 years old on the day they prepare theit 
entries, or if they are veterans, are allowed an age 
limit of 24 plus length of services in the Armed Forces. 

First prize winners in their respective Contest divi- 
sions are: Gray Iron Molding, Harold M. Carty, 
Caterpillar Tractor Co., Peoria, Ill.: Steel Molding, 
John G. Polino, Dominion Engineering Works, Ltd., 
Lachine, Que., Canada: Non-Ferrous Molding, Hil- 
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ary J. Heck, Nordberg Mfg. Co., Milwaukee: Metal 
Patternmaking, Marvin L. Lohnes, Caterpillar Trac- 
tor Co., Peoria, Ill.: and Wood Patternmaking, Char- 
les J. Hofschroer, Kay-Brunner Steel Products, Inc., 
Alhambra, Calif. 

These five divisional contest winners were guests 
of A.F.S. at its 55th Foundry Congress in Buffalo, 
April 23-26, when they each received $100 prizes and 
certificates from A.F.S. National President Walton 
L.. Woody at the Society’s Annual Business Meeting. 

Second prize winners in each of the five divisions 
who received $50 prizes at appropriate plant or chap 
ter ceremonies are: 

Gray Iron Molding, Gerald Schrank, Nordberg Mfg. 
Co., Milwaukee; Steel Molding, Adolph C. Zinn, 
Waukesha Foundry Co., Waukesha, Wis.: Non-Fer- 
rous Molding, Gilbert Dandoy, Montreal Bronze, Ltd., 
Montreal, Que., Canada: Metal Patternmaking, Joseph 
E. Collins, Packard Motor Car Co., Detroit; and Wood 
Patternmaking, Eugene A. Busch, Worthington Pump 
& Machinery Corp., Buffalo. 

Winners of $25 third prizes are: Gray Iron Molding, 
Donald N. Marinelli, Fulton Foundry & Machine Co., 
Cleveland: Steel Molding, Norman G. Bublitz, Bucy- 
rus-Erie Co., South Milwaukee, Wis.: Non-Ferrous 
Molding, T. Grant Wilcox, Dominion Engineering 
Works, Ltd., Lachine, Que., Canada: Metal Pattern- 
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making John W. Burkholder, Jr., Central Pattern 
Co., St. Louis: Wood Patternmaking, Allen R. Klein, 
Olney Foundry Div., Link-Belt Co., Philadelphia. 

Harold M. Carty, 23, who took first prize in Gray 
Iron Molding, is in his second year of a four-year 
apprentice course at Caterpillar Tractor Co., Peoria, 
Ill. Graduating from high school in 1945, he went 
directly into the Navy and served 20 months as a 
hospital corpsman. Upon discharge in 1947, Carty 
tried his hand as a machine operator at Caterpillar, 
left there to become a truck driver, then returned 
to Caterpillar to begin his apprenticeship in 1949. 
He is married and has a daughter one-year old. 

Gerald Schrank, second-prize winner in Gray Iron 
Molding, began his molder apprenticeship at Nord- 
berg Mfg. Co., Milwaukee, in 1948. A Milwaukeean, 
Schrank left high school to serve for a brief period 
in the Navy, returning to complete a course in trade 
instruction at West Allis Vocational School. Since 
1943, he was first a shoe clerk and then a helper at 
International Harvester Co. where he watched found- 
rymen at work. Schrank decided to make the foundry 
his life’s work, and was accepted as an apprentice by 
Nordberg in 1948. 

Third-place winner in Gray Iron Molding is Donald 
N. Marinelli, molder apprentice at Fulton Foundry & 
Machine Co., Cleveland. A native of Cleveland, Mar- 
inelli attended high school there, excelling in athletics. 
Marinelli, who is 21, began as an employee of Fulton 
Foundry’s pattern shop in 1946, leaving in 1948 to 
serve in the Marines for a year. Upon discharge he 
rejoined Fulton Foundry as a molding apprentice 
in December, 1949. 


John G. Polino, 22, first-prize winner in Steel Mold 
ing, is now in his fourth year of apprenticeship at 
Dominion Engineering Works, Ltd., Lachine, Que., 
Canada. A native of Lachine, Polino attended high 
school there and upon graduation went to work in a 
local industrial plant as a machine operator. In spite 
of earning high wages as an operator, Polino wanted 
to make the foundry his life’s work and applied for 
an apprenticeship at Dominion Engineering in 1947. 

Adolph C. Zinn, Steel Molding second-place winner, 
is now in his third year as a foundry apprentice at 
Waukesha Foundry Co., Waukesha, Wis. A native of 
Milwaukee, Zinn, 25, attended high school and the 
University of Wisconsin Extension Division there for 
a year. After two years in the Army, Zinn joined J. C. 
Penney Co., variety store chain, as a trainee in 1947, 
but left there the following year to become an appren 
tice at Waukesha Foundry. 

Third-prize winner in Steel Molding Norman G. 
Bublitz has been a molder apprentice at Bucyrus-Erie 
Co., South Milwaukee, Wis., since 1947. Twenty-one 
years old, he is a native of Cudahy, Wis., and attended 
high school in South Milwaukee, joining Bucyrus-Erie 
immediately after graduation. 

Hilary J. Heck, who took first prize in Non-Ferrous 
Molding, is completing his third year of apprentice 
ship at Nordberg Mfg. Co., Milwaukee. Born March 
22, 1928, in Rubicon, Wis., Heck attended the St. 
John’s School for the Deaf and the St. Mary School 
for the Deaf, Buffalo, N. Y., graduating in 1948. After 
completing a related course in trade instruction at 

Milwaukee Vocational School, Heck began his moldet 
apprenticeship at Nordberg in the fall of 1948. He is 
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JOSEPH E. COLLINS 
2nd, METAL PATTERNMAKING 
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EUGENE A. BUSCH 
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GILBERT DANDOY 
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the descendant of a long line of foundrymen and has 
several close relatives employed in Nordberg’s foundry. 

Gilbert Dandoy, winner of second place in Non- 
Ferrous Molding, is a fourth-year apprentice at Mont- 
real Bronze, Ltd., Montreal, Que., Canada. Born De- 
cember 31, 1929, in Belgium, Dandoy came to Canada 
at an early age and attended Montreal High School. 
In his own words, “I was always interested in shaping 
objects in sand and that’s why I chose the molding 
trade.” Interested in hockey, baseball and boxing, 
Dandoy is a former member of Montreal’s Golden 
Gloves team. He is a member of A.F.S. 

T. Grant Wilcox, who took third prize in Non- 
Ferrous Molding this year, is the second apprentice 
from Dominion Engineering Works, Ltd., Montreal, 
to place in this year’s contest. Wilcox was born in 
1930 at Edmonton, Alberta, Canada, and graduated 
from high school in 1949. He joined Dominion Engi- 
neering Works, Ltd., as an apprentice that year. 

Metal Patternmaking first-prize winner Marvin L. 
Lohnes is completing a four-year patternmaking ap- 
prenticeship at Caterpillar Tractor Co., Peoria, III. 
Lohnes, 27, served as an Army combat engineer from 
1943 to 1946. He first joined Caterpillar as a hand 
trucker in 1946 and the following year joined the 
company’s apprentice program. Since winning the 
award, he has become a metal pattern worker in 
Caterpillar’s foundry. 

Joseph E. Collins, Jr., who placed second in Metal 
Patternmaking, is an apprentice patternmaker at 
Packard Motor Car Co. in his native Detroit. Twenty- 
two years old, Collins graduated from high school in 
Detroit and attended Lawrence, Institute of Tech- 


nology for a year before becoming an apprentice at 
Packard in 1946. He is a member of A.F.S. and SAE. 

John W. Burkholder, Jr., third-place winner in 
Metal Patternmaking, is completing his fourth year 
as an apprentice metal patternmaker at Central 
Foundry Co., St. Louis. Burkholder is no stranger to 
national apprentice contest honors, having won first 
prize in wood patternmaking in 1949 and the follow- 
ing year was the first apprentice to win the Metal 
Patternmaking contest, new in 1950. Upon discharge 
from the Navy in 1946, Burkholder came to Central 
Pattern Co. one day to accompany his father, one of 
Central's patternmakers, home from work. While there 
he watched the patternmakers at work, became inter- 
ested, and applied for an apprenticeship. Told that 
a metal patternmaking apprenticeship would be open 
later, he worked on the shellacing bench for a year, 
then became an apprentice on July 1, 1947. 

First-place winner in Wood Patternmaking is Charles 
J]. Hofschroer, who is in his second year as a pattern- 
maker apprentice at Kay-Brunner Steel Products, Inc., 
Alhambra, Calif. A graduate of Alhambra High 
School, Hofschroer joined the Coast Guard in 1943, 
serving for two years. Upon discharge in 1946, he 
became an apprentice patternmaker at Patterncraft, 
Burbank, Calif., in 1946, leaving there in 1950 to join 
Kay-Brunner. 

Eugene A. Busch, who took second prize in Wood 
Patternmaking, completed a five-year patternmaking 
apprenticeship at Worthington Pump & Machinery 
Corp., Buffalo, on April 7. Born November 20, 1921, 
in Buffalo, Busch attended Technical High School 
there and was a student at the University of Kansas 
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ALLEN R. KLEIN 
3rd, WOOD PATTERNMAKING 


T. GRANT WILCOX 
3rd, NON-FERROUS MOLDING 


NORMAN G. BUBLITZ 
3rd, STEEL MOLDING 


JOHN W. BURKHOLDER 
3rd, METAL PATTERNMAKING 


DONALD N. MARINELLI 
3rd, GRAY IRON MOLDING 





when he was called into the Navy to serve four years. 
He joined Worthington as an apprentice in 1946. 
Interested in sports, he pitches in a semi-pro baseball 
league and has a 185 bowling average. 

Allen R. Klein, who took third prize in Wood 
Patternmaking, is in his second year as an apprentice 
patternmaker at Link-Belt Co.’s Olney Foundry Divi- 
sion, Philadelphia. A native of Philadelphia, Klein, 
25, graduated from Murrell-Dobbins Vocational School 
there in 1944 and joined the Army the following year. 
He has been an apprentice at Link-Belt since 1949. 

Eight A.F.S. Chapters held local apprentice contests 
in preparation for the National Judging at Buffalo, 
March 31—Western New York, Eastern Canada, St. 
Louis District, Northern Illinois-Southern Wisconsin, 
Detroit, Northeastern Ohio, Wisconsin and Southern 
California. The latter chapter division participated 
only in the wood patternmaking division of the Na- 
tional Judging, but later held a contest for molding 
divisions. A.F.S. Metropolitan Chapter also held a be- 
lated local apprentice contest. 

Chairmen of the Apprentice Contest Committees of 
the various participating chapters are: St. Louis Dis- 
trict, F. W. Burgdorfer, Missouri Pattern Works, St. 
Louis: Wisconsin, Andrew A. Bottoni, Milwaukee Vo- 
cational School, Milwaukee; Northern Illinois-South- 
ern Wisconsin, Ralph Lightcap, Rupp Pattern Co., 
Rockford, Ill.; Western New York, Otto V. Guenther, 
New York State Institute of Applied Arts and Sciences, 
Buffalo; Detroit, Robert Spengler, Annex Pattern 
Works, Detroit, and Willard E. Kidwell, Packard 
Motor Car Co., Detroit; Eastern Canada, W. P. Sulli- 
van, Warden King, Ltd., Montreal, and G. Ewing 
lait, Dominion Engineering Works, Ltd., Montreal; 
Three Rivers, Que., Canada (Division of Eastern 
Canada Chapter contest), Leon Lesage Technical 
School, Three Rivers; Southern California, H. L. 
Bierley, Production Pattern & Mfg. Co., Los Angeles; 
and Northeastern Ohio, Frank C. Cech and James 
Goldie, Cleveland Trade School, Cleveland. 

\.F.S. Apprentice Contest Committee, which cor- 


relates, plans and arranges contests and National 
Judging each year, is headed by Chairman Roy W. 
Schroeder, University of Illinois, Navy Pier Branch, 
Chicago. Committee members are: F. W. Burg- 
dorfer, Missouri Pattern Works, St. Louis; George 
E. Garvey, City Pattern Foundry, Inc., South Bend, 
Ind., Vaughan C. Reid, City Pattern Foundry & 


Machine Co., Detroit; R. L. Selburg, Caterpillar 
Iractor Co., Peoria, Il.; E. J. McAfee, Puget Sound 
Naval Shipyard, Bremerton, Wash.; A. C. Gocher, 
Fletcher Works, Inc., Philadelphia; J. A. Havnen, 
Liquid Carbonic, Inc., Chicago; James Holtzapple, 
Continental Foundry & Machine Co., East Chicago, 
Ind., and G. Ewing Tait, Dominion Engineering 
Works, Ltd., Montreal. 

Success of the 1951 A.F.S. Apprentice Contest is 
due in large measure t. firms and institutions that 
have given freely of their time, materials and facili 
ties. They are: 

City Pattern Foundry & Machine Co., Detroit 
(metal castings for Metal Patternmaking Division) ; 
City Pattern Foundry Co., Inc., South Bend, Ind. 
(aluminum patterns for molding divisions) ; Missouri 
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Pattern Works, St. Louis (finishing of patterns for 
molding divisions) ; Caterpillar Tractor Co., Peoria, 
Ill. (shipping boxes for molding division patterns) ; 
New York State Institute of Applied Arts and Sciences, 
Buffalo (facilities for National Judging); Pratt & 
Letchworth, Inc., Buffalo (x-ray facilities for inspec- 
tion of contest castings); and Worthington Pump & 
Machinery Corp., Buffalo (templates for judging con- 
test patterns for accuracy) . 

National Judges for the 28th A.F.S. Apprentice 
Contests were: Gray Iron Molding, Joseph M. Clifford, 
Bison Castings, Inc., Buffalo and Martin W. Pohlman, 
Pohlman Foundry Co., Inc., Buffalo, Steel Molding, 
Martin J. O'Brien, Jr., Symington-Gould Corp., De- 
pew, N.Y., and Michael Connelly, Pratt & Letchworth, 
Inc., Buffalo. Non-Ferrous Molding, Joseph Nixon, 
Whitehead Metal Products Co., Inc., Buffalo; Robert 
Forrest, Lakeside Bronze, Inc. Buffalo; and Joseph 
Maher, Lumen Bearing Co., Buffalo. Wood Pattern 
making, Robert Sommerville, Pratt & Letchworth, Inc., 
Buffalo; and Oscar E. Gortzig, Worthington Pump & 
Machinery Corp., Buffalo. Metal Patternmaking, 
Richard Wade, Wade & Horrocks, Inc., Buffalo, and 
I. M. Stohle, Symington-Gould Corp., Depew, N.Y. 


Navy’s S.W. Brinson Dies 


Navy Master Molder 
Stanley W.  Brinsen, 
60, of Norfolk Naval 
Shipyard, Norfolk, Va., 
died of a heart attack 
at his home in Norfolk 
on March 20. Mr. Brin- 
son’s achievements in 
developing steel found- 
ry techniques and_ his 
activities on behalf of 
the American Foundry- 
men’s Society over a 
period of many years 
were rewarded by A.F.S. 
with an Honorary Life 
Membership. A_ native 
of Portsmouth, Va., Mr. Brinson began his lifelong 
association with Norfolk Naval Shipyard as an elec 
trical helper in 1906, leaving there for four years to 
take a degree in electrical engineering at Virginia 
Polytechnic Institute. Resuming his association with 
the Shipyard, Mr. Brinson was named mathematics 
teacher at the Shipyard’s Apprentice School. 

He became a foundryman in 1915, when the Ship- 
yard asked him to establish a branch laboratory in 
its foundry and a year later was appointed assistant 
to the shop superintendent and placed in charge of 
gas engines and foundry, accounting, tests and manu- 
facturing production. Mr. Brinson was appointed 
Master Molder (foundry superintendent) in 1930. 

An acknowledged authority on steel foundry and 
molding practices, Mr. Brinson spoke on those sub 
jects before A.F.S. and other technical society groups 
throughout the country and wrote many articles for 
the technical press. At the time of his death, Mr. 
Brinson was president of the National Association of 
Mechanics and Foremen. 


S. W. Brinson 
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ZIRCON SAND 


properties and uses in 


CORES AND FACINGS 


ZiRCON SAND can be used in the same manner as 
ordinary foundry sand. It has been used as green 
sand, torch-dried sand, oven-dried sand, and air-dried 
sand, requires no special binders and works well with 
any good sand or core binder. 

Investigation of zircon sand ag a core and facing 
material started in 1936, when a few experiments 
showed that the material had a remarkable combina- 
tion of properties and good possibilities for foundry 
use. Preliminary investigations showed that judicious 
use of zircon sand could result in substantial savings 
in cleaning costs and in the production of superior 
quality steel castings. 


Price Now Economically -Justifiable 

In 1945, the price of zircon sand dropped sufficiently 
to permit its use on a commercial scale. The desired 
grade was available at an economically justifiable cost 
and zircon sand developed into an important foundry 
tool. One foundry, which uses 500 tons of sand daily, 
reports employing up to a ton of zircon sand each day. 

On some castings it has been found that the use of 
zircon sand can save up to five or six times its cost 
in cleaning and grinding of castings. Examples are the 
cored bolt holes in heavy sections. Generally, these 
holes were formerly cleaned by burning and grinding. 


Zircon sand green strength can be made sufficient to 
offset weight of these dipper lip bolt hole cores. 


Arthur Smith 
Secretary 
Millmaster Chemical Corp. 
New York 


Now they usually need only a bare minimum of grind- 
ing and often require no touching-up at all. 

Zircon is a silicate mineral (ZrSiO,) of the element 
zirconium, Often used as a gem stone, only in recent 
years has it become an important industrial material, 
its main uses being in the manufacture of ferroalloys, 
super refractories, ceramics, and chemicals. 

As a sand, zircon is fine grained, native to certain 
shore areas. Richest grades are found in Australia. 
Some is found in this country, in Florida and Cali- 
fornia, but its quality is generally inferior to that 
found in Australia. 

Zircon is mined and beneficiated, great care being 
exercised to insure chemical and petrographic control 
that will maintain the quality and uniformity re 
quired for industrial use. This control is important in 
foundry sands in order to eliminate the variable of 
changing grain size and to insure the proper mixing 
of sand. 

Properties of one grade of zircon foundry sand, for 
example, are: melting point, 4100 F; sintering point, 
3800 F; chemical analysis— ZrO, — 66 per cent min, 
SiO, — 33.5 per cent max, TiO, — 0.30 per cent max, 
Fe,O; — 0.10 per cent max. 

Thermal expansion is less than one-third that ol 
silica sand; heat diffusivity coefficient is 114 to 2 times 
that of silica sand; and weight per unit volume is 
approximately twice that of silica sand. 

Screen analysis of this particular zircon sand, which 
is of A.F.S. Fineness No. 104.6, is: 

Sieve Retained, “, 

65 0.7 

100 14.8 

150. 61.1 

200 . 23.1 

270 0.2 


Pan I race 


Among the properties of zircon sand, high heat 
diffusivity coeflicient is most important to foundrymen. 
Fhis property is a functional of thermal conductivity, 
specific heat, density of the mineral, and fineness. A 
high heat diffusivity coeflicient is valuable in two ways. 
First, it provides a chilling action that can be used to 
promote directional solidification of metal, producing 
sounder castings. Second, this same chilling action, in 
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Examples of typical cores. made 
from zircon sand mixed with iron 
oxide, core oil, cereal binder, water. 


conjunction with a normally low permeability pre- 
vents penetration of molten metal into voids in mold 
ing sand, thus reducing or eliminating penetration 
and burnt-on sand. Zircon sands do not always have 
low permeability—it is possible to produce extruded 
cores with high permeability in diameters as small as 
3% in. with them. 

Chemical inertness and refractoriness eliminates 
fusion and related surface defects. Chemical purity 
is of prime importance for the establishment of stand- 
ard, uniform mixing cycles and mixes. The low co- 
efficient of thermal expansion permits production of 
zircon sand cores and molds that are resistant to ther- 
mal shock and spalling. 


Substitutes for Special Chills 

Zircon sand is adaptable to special chilling. Fre- 
quently, a foundryman encounters a’ point in a Cast- 
ing which requires a slight chilling to promote sound- 
ness. Zircon sand, applied as a facing at such a loca- 
tion, provides the necessary boost in freezing rate and 
eliminates need for costly special chills, frequently 
used only once. 

The addition of cereal binders, core oil, bentonite, 
etc., to zircon sand provides the same insulating layer 
around each grain of sand as that present in silica 
sands. Although the film of binders decreases the rate 
of heat extraction, zircon sand mixes retain sufficient 


heat-extracting ability to permit use as mild chills in 
silica sand molds. 

Where heavier chilling is needed, zircon sand can 
be adapted to the old foundry technique of bedding 
chills in sand. In this application, zircon sand facing 
is placed on the pattern to a depth of about % in. 
(unrammed) at the location requiring the chill. Then 
one or more chills are bedded in this facing, and the 
mold is rammed in the usual manner. 

The thin layer of sand between the hot metal and 
the chill retards the chilling action somewhat, but the 
chill produced is sufficient for all but the most severe 
applications. At the same time, economies are realized 
because it is usually unnecessary to make chills to the 
exact size and shape of the mold. In those few cases 
where especially-shaped chills are still required, it is 
unnecessary to make them to mold dimensions and 
they can sometimes be used on two or more patterns 
of similar shape. The chills are not damaged by 
fusion, are easily reclaimed, and can be re-used without 
reconditioning. 

While the initial expense of zircon sand facing is 
more than that of ordinary sands, savings in cleaning 
and machining costs return the investment several 
times over. The amount used on many castings costs 
about $1. In cases where a half zircon-half silica sand 
mix can be used, this cost is cut to about $0.60. 

Because of its greater cost, it has been found ex- 


Left: Cores for this mold were made from zircon sand. Right: The finished 11,000 lb casting. 
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@Mold for insert frog, showing 
use of zircon sand in flangeways. 


Group of track work castings 
made from mold at left, shown as 
received in the cleaning room with 
gates and risers removed and shot- 
blasted only. Castings require no 
further work before delivery. 


pedient to identify the several types of zircon mixes 
by means of aniline dyes. Green sand is dyed green, 
dry sand is red, and half zircon-half-silica sand is left 
its natural color. This practice ,aids in controlling 
the amount used and places a psychological check on 
workmen who might use the wrong sand instead of 
the correct mix. 

Zircon sand can be employed in all types of mold 
and core practices, from hand ramming to core blow- 
ing. Cores can be extruded in sizes from 3% in. to 
21% in. in diameter. 


Use Standard Mixers for Zirton Sands 


Zircon sand mixes can be prepared in any standard 
sand mixer. The amount of sand should be limited to 
that which can be used the next day, provided it is 
kept damp or remixed. Sand formulas vary with the 
type of work and from foundry to foundry. Foundries 
interested in using zircon sand must try different 
mixes until the right ones are developed for the work 
and shop involved. This requires a knowledge of 


silica sand fundamentals. Zircon sand can be substi- 


Workman shown adding oil to zircon sand in mixer. 


tuted for silica sand in a formula, provided these 
simple rules are followed: 

(1) Because of their fineness and rounded grains, 
zircon sands normally make less permeable mixes than 
do many silica sands. Gas producers, such as core oils 
and water, should be kept to a minimum. Additions 
of binders such as cereal and clay should be kept as 
low as possible if an open sand is required. Most ap- 
plications of zircon do not require a high permeability. 


ZIRCON CORE AND FACING MIXTURES 





Mixture A B Cc D 





Zircon Sand, lb 100 90 250 
Zircon Flour, lb 10 

Silica Flour, |b 

Fire clay, lb 

Western Bentonite, 

Corn Flour, Ib 1/2 

Iron Oxide, lb 

Raw Linseed Oil, qt 

Core Oil, qt 1/2 6 
Water, % 8 3-4 3 6 
Green Compression, psi 4 
Green Permeability 
Dry Compression, psi 
Dry Permeability 140 


. 3-6.6 
7-9 
6-10 
12-14 

160-200 


75-90 
250-300 





(2) Zircon sand has approximately one-half the 
volume of silica sand per unit of weight. It is thus es- 
sential that additions of cereal, oil, water, etc., be 
made by weight and not by volume when developing 
zircon sand formulas. After a mix is evolved, additions 
may be made by volume if desired, for by then the 
volume of the proper amount of an addition has been 
determined. 

(3) If a zircon core must be handled when green, or 
when making tall or large cores, it will usually be 
necessary to increase the green strength over that used 
in the replaced silica sand. Greater weight of zircon 
may cause the core to break or sag if this precaution is 
not observed. 

(4) Because of the greater weight of zircon sands, 
it is necessary to use a mixer in good repair and a 
slightly longer mixing cycle. Zircon sands do not de- 
velop green strength as early as silica sands, but once 
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the green bond starts to develop, it builds up rapidly. 
Novices in handling zircon sands should be careful 
about adding such binders as cereals. 

(5) For facing sands, it is good practice to riddle 
zircon sand onto the pattern until the molder is 
thoroughly familiar with its use. This aerates the 
sand and distributes it evenly. After the molder has 
learned to work with the sand, this practice can be 
modified. 

(6) When using oil sand, be sure the oil is com- 
pletely oxidized or polymerized. Unbaked core oil is 
even more dangerous in zircon sand than it is in silica 
sand because of the usually-lower permeability. Zircon 
cores may take longer to bake but suitable venting 
will help keep baking time to a minimum. Phenolic 
and other resins can easily combat baking troubles. 
Water and core oil requirements with zircon sands 


are low compared to those of silica sand. Too much 
core oil will make a core with poor collapsibility and 
may crack the casting, or the core may not bake 
thoroughly. 

(7) If it should be necessary to make a mold or core 
with part zircon sand and part silica sand, and if one 
of the sands is rammed-up before introducing the 
other, it is important that the rammed sand be well 
scored with a trowel before introducing the second 
sand. This insures good knitting of one sand to the 
other at the interface. Occasionally it may even be 
necessary to use nails or wire to secure a good bond. 
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FACTORS AFFECTING OIL-SAND CORE BAKING 


Harry W. Dietert 


President 
H. W. Dietert Co. 
Detroit 


MoRE AND MORE EMPHASIS is being placed on stand- 
ardization of sand test results. One of the most trou- 
blesome tests in this regard is the baked tensile strength 
and hardness of oil-sand cores. 

The advisability of baking in a laboratory test 
oven where conditions may be controlled has been 
mentioned many times and is generally accepted. The 
purpose of the following remarks is to bring out some 
of the variables in baking and how to overcome them. 

The exhaust pipe of the oven should extend 
through the roof of the building at least 5 ft above 
any adjacent building projection in order to avoid 
eddy air currents which might interfere with air flow 
from the exhaust duct system. An atmospheric air 
hood should also be used in the exhaust duct system 
just above the core oven. When this is not convenient, 
it is permissible to mount an exhaust fan on top of 
the atmospheric air hood. 

The core test oven should be equipped with a 
chromium plated reflector plate mounted just below 
the baking tray. This reflector plate is easily installed 
in older style core ovens to obtain uniformity of bake 
between top and bottom of specimens. The following 
dry hardness test data for five specimens illustrate 
the uniformity that should be obtained: No. 1—top 
and bottom, 69; No. 2—top, 67, bottom, 70; No. 3— 
top and bottom, 66; No. 4—top and bottom, 68; No. 
5—top 66, bottom, 67. 

Baking of test cores should not be force dried as 
is the case when additional heating elements are 
placed in the bottom of the core test oven. When the 
core test oven is equipped with top heating elements, 
which heat the incoming or recirculated air to the se- 
lected baking temperature, and with a heat-reflecting 
surface below the baking zone, a very efficient baking 
rate is secured. 

Uniformity of test results are affected by the time 
that the green rammed core specimens are allowed to 
air dry before being placed in the oven. The following 
test data are illustrative of the effect that air drying 
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prior to baking has on the tensile strengths of test cores: 
drying times 0.0 hr, 4 hr, and | hr resulted in tensile 
strengths of 205; 182; and 178, respectively. 

In research testing it is recommended that the green 
rammed core specimen be placed in a metal humidor 
whose wall surface has been moistened. The core speci- 
mens are placed in the humidor as they are rammed. 
The entire set of cores is allowed to stand 15 min in 
the humidor after the last core is rammed, for equali- 
zation. The entire oven load is then removed from 
the humidor and placed in the oven at once. The 
beneficial effects of this procedure are illustrated by 
the average tensile strengths obtained for three trays 
of cores: No. 1—126.5 psi; No. 2—125.5; No. 3—120.5. 

The uniformity of baked strength test data is great- 
ly improved by uniformity in the core mixture itself, 
care exercised in preparing the core specimens, pre- 
vention of unequal air drying of green core specimen 
prior to baking, and in having the core test oven 
installed correctly and maintained in good order. 

With good practice, the core test oven will produce 
tensile results for various baking times that are com- 
parable to those in the following tabulation. 


Specimen Tensile Strength, psi 

No. 45 min 60min 75 min 90 min 105 min 
1o—“<‘ CCS lL Ce 
110 160 175 181.5 160 
110 160 177.5 177.5 167.5 
105 157.5 175 177.5 155 
107.5 160 180 177.5 160 


Variations between bakes are traceable to variations 
in the absolute humidity of the incoming air. An 
absolute humidity of 60 grains per lb of incoming 
air produced a tensile strength of 278 psi for a certain 
linseed base core oil and a specific sand. In saturated 
air the tensile strength dropped to 193.0 psi. 

When the absolute humidity was above or below 
60 grains per lb of air the tensile strength dropped 
materially, for example, at 90 or 29 grains of moisture 
per Ib of air, the tensile strength fell to 155 psi. 

The A.F.S. Subcommittee on Core Strength is doing 
considerable work to uncover all of the facts pertain- 
ing to the effect of absolute humidity on the strength 
of baked cores. 
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FOUNDRY METHODS 


WHY INTERNATIONAL HARVESTER’S MEMPHIS PLANT IS A GOOD PLACE TO WORK 


. 3 Dried core sand from the two 50-ton storage hop- 
pers is transferred from weigh hopper to muller-type mixer 
where 1500-Ib batches of core sand are prepared. The 
rotary dryer handles 8 tons of new core sand per hour. 


_ Core mixtures are fed to the hoppers by buckets 
on a monorail. Coremaking line has three large blowers, 
two benches with small blowers, and four benches for 
hand work. Green cores are placed on monorail chain 
conveyor at the left. Sizes range up to about 120 Ib. 


- In the horizontal continuous core oven, cores are 
baked at 475 F for three hours. Note green topped core. 
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About 500 of the 2200 employees of International 
Harvester Co.’s $20 million Memphis Works are in the 
foundry where they enjoy working conditions and 
modern foundry facilities which make the plant a leader 
in “The Foundry is a GOOD Place to Work” movement. 
With a spacious 184,000 sq ft of floor area, the plant is 
modern brick and glass construction, well ventilated by 
natural and forced draft, insulated from heat and cold 
with a special roof, and acoustically insulated to a con- 
siderable extent. Floor in most areas is wood block 
construction. 

Forced ventilation provides for 13 changes of air per 
hour in the molding and pouring areas, 10 changes per 
hour in the cleaning department, and 842 changes per 
hour in the core department. All sources of fume and 
dust are exhausted as close as possible to the source. 

Designed for 120 ton production per shift, the plant 
operates two shifts per day, melting in 60-in. cupolas 
run on alternate days. Castings produced go into over 
50 types of farm equipment manufactured at Memphis. 

Primary units of the Memphis Works foundry are the 
three molding areas, the sand reconditioning tower, the 
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.y Foundry of International Harvester Co.'s 
Memphis Works provides ample light and 
natural ventilation through brick and glass 
construction, continuous ridge ventilators. 
six-story sand tower is at extreme left. 


@® Sand tower provides for reclamation, 
storage, and conditioning of molding sand. 
Shakeout and spilled sand reaches 6th 
floor by bucket elevator where it passes 
over cooling reciprocator before going to 
Sth floor. The centrally-located tower con- 
tains two complete units for reconditioning 
and storing sand for three molding floors. 


MODERN 
FOUNDRY METHODS 


core department, the melting department, the materials 
storage yard, the cleaning department, and the pattern 
shop. New sand enters the sand system by way of the 
core room where approximately 25 lb of cores are pro- 
duced per 100 Ib of castings. The six-floor sand tower 
provides for cooling, fines removal, storage, and con- 
ditioning of molding sand. Sand tests are made every 
half hour. Proper operation of sand and other materials 
handling equipment is indicated by a centrally located 
signal panel which flashes a warning in case of break- 
down or interference. 

Two sets of equipment are located in the sand tower, 
one for the squeezer molding area, the other for the 
intermediate and slinger loops. Sand storage capacity 








co Molding sand from the 6th floor of the sand tower 
enters the cooling barrel (upper right) and from there 
passes to the 4th floor where the 125-ton storage bins 
are located. Sand mixers (right) are on the 3rd floor. 


* Conditioned sand (lower right) moves by 2nd-floor 
belt to molding areas. Shakeout and return sand 
reach ground floor screening barrel via upper con- 
veyor (below); bottom conveyor returns sand to tower. 
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MODERN FOUNDRY METHODS... 


a 5-ton charging crane drops scrap and pig through 
charging platform to charging bucket on ground level. 
4-car merry-go-round enables operator to charge cupola 
while other buckets are being filled by outside crane. 


_ Molten metal is transferred to!.pouring stations by 


6000-Ib ladle mounted on truck. 6-ton receiving ladle 
catches iron continuously from cupola. Molds are poured 
from insulated, covered ladles suspended on monorail. 


is provided through four 125-ton bins; each of the four 
mixers has a capacity of 3000 Ib. Conditioned sand is 
aerated and distributed to the molding machine hoppers 
by overhead belt conveyor. 

Metal charge materials are stored in a yard 110 x 682 
ft, served by two 10-ton cranes. Charge makeup is facil- 
itated by a 5-ton crane which loads scrap and pig into 
cone-bottom buckets positioned over a scale below a 
conical hole in the charge makeup floor. 

Cupola metal is tapped continuously at about 2800 F 
and distributed by ladle truck. Metal composition of the 
iron, which is inoculated, is kept very close to: C, 3.35 
per cent; Si, 2.00; Mn, 0.65; S, 0.12 max; P, 0.50 max. 
Standard control tests are used and regular analyses 
are made in the laboratory which serves the entire plant 
from a separate building. Molding facilities are highly 
flexible. The slinger loop for 80 to 300-Ib castings has 


Ram pushes drags off slinger conveyor to automatic 
shakeout. Drags return to molding unit (left, below); 
castings go to cleaning department via chain conveyor. 
Double slinger unit has four cope and four drag machines. 
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¢ Rough castings from slinger unit are transferred to 
shot blast conveyor from chain conveyor. At right, sorting 
small castings off conveyor from squeezer unit shakeout. 


two stationary sand slingers, each with a turntable hold- 
ing four cope or drag machines. 

The intermediate unit has three cope and three drag 
machines. The snap flask unit achieves flexibility through 
six conveyor loops, each supplied with molds from four 
jolt-squeeze pin-strip and three jolt-squeeze machines. 

Molds, poured at exhausted pouring stations, cool in 
ventilated tunnels. Large castings from the slinger unit 
move to the cleaning department by means of a chain 
conveyor. Heavy castings are blasted; lighter castings 
which are shaken out on an under-floor pan conveyor 
come up to work level in the cleaning department where 
sprues are removed and castings are sorted. Smaller 
castings are cleaned by tumbling. 

Finished by grinding and chipping, the castings pass 
through inspection and are transferred to the machining 
and assembly departments. 


3 The intermediate molding unit makes molds in tight 
and snap flasks. Three cope and three drag machines 
are used. Exhausted cooling tunnel is in background. 
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gs Grinding booths for small castings have forced-draft 
ventilation, ample work and storage space. Wood block 
floor is used largely throughout the Memphis foundry. 





RB Two of the six snap flask units. In foreground are 
jolt-squeeze machines; jolt-squeeze pin-strip machines 
are in background. Units give high degree of flexibility. 








SET UP STEEL CASTING WELDING 
STANDARDS AND PROCEDURES 


John D. Wozny 
Research Metallurgist 
American Steel Foundri 





East Chicago, Ind. 


INDUSTRIAL AND ENGINEERING applications of various 
materials require production of castings of increased 
quality and strength. Some specifications require that 
weldments made in the repair of steel castings possess 
physical properties similar to those of the parent 
metal. No doubt more specifications will follow this 
trend, In addition, the trend is to include radiograph- 
ic inspection for quality of weldments with respect 
to pinhole porosity, cracking, and fusion. 

With this in mind, our company has been striving 
to increase the shop standards of all operations in the 
foundry to produce castings of increased quality. A 
long-range welding study was initiated with the ulti- 
mate goal of increased quality of weld repairs. This 
study did not take into consideration only the sound- 
ness of the weld, but composition and physical proper- 
ties of the weld steel, effect of weld and section size 
and subsequent heat treatment on the hardness and 
microstructure of the weld and heat-affected zone, and 
effect of welding on the strength of the casting. The 
results of this study would aid in,setting up standards 
and procedures i in the foundry. 2 

A portion of this work has been reported pre- 
viously.* Since that time, however, the study has been 
extended to other steels, and this paper will summarize 
all the work performed to date. 

The initial step in the study of each steel was to find 
electrodes which would give welds possessing a satis- 
factory degree of soundness, and whose weld deposit 
would possess certain minimum physical properties 
after heat treatment. A metallurgical study was then 
made to study the effects of section size, single and 
multi-pass welding, and post-heat treatment on the 
hardness and microstructure of the weld metal and 
heat-affected zone. 

Following are the compositions of the three steels 
used in this investigation: 

_Average Cc composition, % 
penal Cc Mn e: : 
Plain Carbon (Grade “B”).. r io OSD 0.75 0.45 
Intermediate-Manganese (Grade “C”)....0.29 1.60 0.45 
0.40 Carbon (“1040”) 0.75 0.45 

The foregoing steels are employed to meet the fol- 
lowing minimum properties after heat treatment: 

Grade “B” Grade “C” “1040” 
Yield Strength, psi.............. 38,000 60,000 40,000 
Tensile Strength, psi 70; 90,000 80,000 


Elongation, °, ! 24.0 17.0 
Red. of Area, %. ne el 45.0 25.0 





* E. La Grelius and J. D. Wozny, “Techniques of Quality Weld- 
ing of Plain Carbon Steel Castings,” A.F.S. TRANSACTIONS, vol. 56, 
pp. 543-552 (1948) . 

Nore: This paper was presented at the Wisconsin Regional 
Foundry Conference, sponsored by A.F.S. Wisconsin Chapter and 
University of Wisconsin, in Milwaukee, Feb. 8-9, 1951. 


Procedure for Investigation of New Electrodes: The 
first problem entailed in the investigation of new elec- 
trodes was to set up a uniform welding procedure. A 
welder’s qualification test plate (Fig. 1) was adopted 
after a review of literature and considerable prelimi- 
nary study. The plate was to be of the grade of steel 
for which the electrode was to be used in production, 
with the groove either cast or machined to size. 

Two prerequisites were set up for acceptance or ap- 
proval of new electrodes for use in the foundry— 
soundness, and physical properties of the weld metal. 
A standard exograph for soundness was recommended 
(Fig. 2). This radiographic standard did not permit 
cracks, lack of fusion, or pinhole porosity of any 
greater concentration than shown in the standard. 

The physical properties of the weld deposit were 
obtained from 0.505-in. tensile bars, which were re- 
moved from the weld plate as is shown in Fig. 1. All 
plates were welded in the normalized condition and 
physical properties of the welds were obtained after 
a heat treatment similar to that which the castings re- 
ceived in production. The physical properties of the 
weld metal had to equal or exceed the minimum physi- 
cal properties required of the parent metal. 

Influence of Electrode Coating: During the prelim- 
inary part of this investigation, considerable porosity, 


Fig. 1—Sketch of the weld procedure qualification 
test plate. (A)—Parent metal tensile specimen. (B)— 
Longitudinal weld metal tensile specimen. (C )—Trans- 
verse weld metal-heat affected zone tensile specimen. 
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as shown in Fig. 3, was noted in welds made in cast 
steels with electrodes having organic or cellulosic coat- 
ings (AWS, E-XX10 and E-XX11 grades). This type of 
defect was less prevalent when the same steels were 
welded with electrodes having mineral or lime type 
coatings (low-hydrogen electrodes). 

Low-Hydrogen Electrode Selected 

A more detailed investigation was made of several 
electrodes that were in use to determine if this effect 
was produced by all organic-coated electrodes. From 
this study it was concluded that only electrodes that are 
lime or mineral coated would comply with the pro- 
posed radiographic standard. 

This study also revealed that for our presently used 
steels no electrodes normally manufactured at that 
time would be acceptable. A long-range program was 
then planned to obtain electrodes that would: 

1. Produce welds which would comply with the pro- 
posed radiographic standard of soundness. 

2. Produce welds which after heat treatment would 
possess minimum physical properties of the parent 
metal, 

3. Have good welding characteristics so that uniform 
welds could be produced by the welders in the plants. 

The problem was discussed with several electrode 
manufacturers, advising them of revised specifications, 
radiographic standard for the welds, and proposed 
studies and investigations. 

Meeting Physical Properties in the Weld Metal—Plain 
Carbon Steel (Grade “B”): One electrode manufac- 
turer proceeded to make sample electrodes, and later 
several others cooperated. The first manufacturer sub- 
mitted eight types of experimental electrodes before 
producing one which was finally accepted and placed 
in use at the author's various plants. 

Table 1 lists in chronological order the physical 
properties and chemical composition of weld metal of 
the various experimental electrodes submitted during 
the investigation. Each of the electrodes was used to 
weld the groove of the plate shown in Fig. 1. After 
welding all plates were machined smooth before x-ray- 
ing to prevent false indications during radiographing. 
No physical properties were obtained from any weld 
unless the radiographic soundness standard was met. 
All physical properties listed are from all-weld metal 
longitudinal specimens removed as shown in Fig. 1. 

Electrodes | and 2 produced welds which did not 
meet the minimum tensile strength in the normalized 


Fig. 2—Recommended radiographic standard for 
soundness of steel casting welds which is typical of 
welds made with mineral-coated (low hydrogen) rods. 


MAY, 1951 


TABLE I—PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF WELD METAL 
FROM EXPERIMENTAL ELECTRODES IN THE DEVELOPMENT OF A 
SATISFACTORY ELECTRODE FOR PLAIN CARBON STEEL 





Elec Yoeld Yield 
trode Strength, Strength, Elonga- Red. of ——— —_ 
Code psi psi tion,% Area,% C Mn 


— Composition, % 





AW 58,000 69,000 
.100 $7,200 
, 500 000 
, 000 , 000 
, 500 000 
, 000 000 
500 , 300 
,700 70,300 
$00 300 
, 000 , 500 
600 , 400 ? ? 2 26 0.18 0.25 0 
300 , 000 
, 000 . $00 A 0.42 0 0.024 0.19 9 0 
7. AW 80,000 , 700 
N 44,000 $00 ) 0.014 0.025 — 0.41 0 


*Detfect in weld metal N Normalized after welding 1650F for 2 hr and air cooled 
AW As welded bars aged at 400F for 16 hr and air cooled 





state, while electrode 3 was rejected due to its high as- 
welded tensile strength. Electrode 4 met requirements 
and was recommended to the plants for qualification 
of their welders. Electrode 4A was a sample from the 
manufacturer's shipment to the plants. Laboratory 
and plant results showed a low tensile strength after 
normalizing. The electrode manufacturer submitted 
two more samples (5 and 6), both of which complied 
with specifications, Sample 7 was submitted to the 
plants, and also was satisfactory. It was then adopted 
for use in repair welding of plain carbon steel castings. 

Since that time investigations have been made of 
a great number of additional electrodes, and five other 
rods were found which met the requirements set up for 
repair welding of plain carbon steel castings. Table 
2 lists the physical properties and chemical analysis of 
the weld deposits. made with the latter electrodes. Gen- 
erally these electrodes will fall in the AWS-B7015 or 
7016 class, although some fall in the E-9015 or 9016 
class. Dependence cannot be placed on the latter 
classification for choosing the appropriate electrode 
for an application such as ours because of the normaliz- 


TABLE 2—PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF WELD 
METAL FROM PLAIN CARBON STEEL CASTINGS 





Elec- Yield Tensile Elong- 
trode Strength, Strength, ation, Red. of 


Composition, per cent 
No. psi psi % Area,% C Mn Si Cr Mo Ni Vv 








,300 73,800 72.9 0.12 0.90 0.56 0,03 “”»— 
, 200 75,600 66.5 0.11 1.36 0.57 0.07 0. 13 0.09 
,600 78,000 67.7 0.12 0.81 0.66 0.04 0. 12 0.04 
, 600 78, 200 63.3 0.11 0.96 0.37 0.70 so — 
, 000 72, 000 63.2 0.14 0.70 0.65 — o-— 

Electrodes 8 to 11 inclusive, DC; electrode 12, AC 

Above physical properties obtained from longitudinal specimens removed after 

normalizing at 1650F. 
All bars aged at 400F for 16 hr before testing. 
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Fig. 3—This radiograph of a steel weld zone shows 
typcial pinhole porosity found in cast steels welded 
with electrodes having organic or cellulosic coatings. 
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TABLE 3—PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF WELD 
METAL FROM INTERMEDIATE MANGANESE STEEL CASTINGS 

Elec- Yield Tensile Elong- 

trode Strength, Strength ation Red. of 

No. psi psi ™ Area,% C Mn Si Cr Mo Ni v 





Composition, per cent 








62,100 90,600 26.0 64,2 0.09 1.48 0.50 — 0.36 1.70 0,02 
67,000 92,600 24.5 66.3 0.12 2,36 0.65 0.09 0.01 0.16 0.10 
72,000 95,000 29.0 65.6 0.10 0.60 0,47 0.06 0.50 1.73 — 
64,000 91,500 23.0 64.7 0.10 1.56 0.42 —— 0,44 1.59 — 
Electrodes 13 and 14, DC; electrodes 15 and 13a, AC. 
Above physical properties obtained from longitudinal specimens removed after 
normalizing at 1650F and tempering at 1050F 
All bars aged at 400F for 16 br before testing. 





ing operation after welding. This subject will be dis- 
cussed in more detail later in the paper. 

Intermediate Manganese (Grade “C” Steel: After sev- 
eral electrodes were approved for plain carbon steel, 
work was initiated to find satisfactory electrodes for 
repair welding of Grade “C” castings (intermediate- 
manganese steel). The prerequisites for these elec- 
trodes were similar to those for the plain carbon steel. 
The weld deposit had to be sound and free of pinhole 
porosity, and had to possess, after normalizing and 
tempering, physical properties similar to those re- 
quired of the parent metal. 

To date three electrodes have been found which 
satisfactorily meet requirements. One of these elec- 
trodes has been qualified for AC-DC welding, one for 
DC, and one for AC welding only. Table 3 lists the 
physical properties and chemical analysis of the weld 
deposit. 

Matching Chemical Composition and Physical Proper- 
ties of Parent Metal: To date we are not obligated 
under any specification to make weld deposits whose 
chemical analyses are similar to the parent metal. 
However, with increasing demands for better quality 
in the industry in general, this requirement might be 
forthcoming for certain applications. The matter was 
discussed with a very cooperative welding manufac- 
turer, and in a short time electrodes were supplied 
which deposited weld metal to match the compositions 
of three steels. After heat treatment similar to that 
which the castings receive, the weld metal deposit also 
met the physical properties required of those particular 
steels (Table 4). 

Recently an application was found for the 0.40 C 
electrode in one plant which is producing a casting of 
a modified “1040” steel. One face of this casting is 
hardened by the induction method to 58 Rockwell 
“C”. Until recently no repair welding was permit- 
ted on this face. However, a deviation has been ob- 
tained which allows a certain amount of welding pro- 
viding the weld deposit responds to heat treatment 
similarly to the parent metal so that similar hardnesses 
can be obtained during the hardening treatment. 

Without further investigation it was apparent that 
the approximate analysis of the parent metal could 
be matched with the 0.40 C electrode. Weld passes 
were made in.a plate of the subject composition and 


TABLE 4—PROPERTIES AND COMPOSITION OF WELD METAL FROM 
ELECTRODES MATCHING PARENT METAL COMPOSITION 

Elec- Yield Tensile Elong- 

trode Strength, Strength, ation Red. of 

No. psi psi Area,% C Mn _ Si P s 





Composition, per cent 








16 48, 000 72,000 35.0 64.7 0.22 0,86 0.40 0.011 9.024 
17 69,000 103,000 24.5 51.4 0.30 1.80 0.36 0.022 0.030 
18 52,000 88,000 23.0 40.1 0.37 0.86 0.44 0.010 0.024 
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same thickness as the face of the casting. The plate was 
hardened and a hardness survey made, which showed 
identical hardnesses for the weld metal and parent 
metal. 

Other applications of these electrodes probably will 
be found, especially in instances where the castings 
require a hardening treatment to meet the required 
physical property requirements. 

Transverse and Longitudinal Physical Properties of 
Weld Metal: In listing the physical properties of the 
weld metal deposits only the longitudinal all-weld 
metal results were included, although the transverse 
weld metal properties also were studied. The trans- 
verse properties were not listed due to the lower elong- 
ation values that were obtained. The weld metal in the 
transverse bars did not cover the entire 2-in. length, 
so that in testing the bar the weld metal, heat-affected 
zone, and parent metal within the 2-in. gage mark 
were all tested simultaneously This brought a com- 
plexity into the testing and true elongation values 
were not obtained. 

To illustrate this effect, transverse pull bars were 
removed from plain carbon steel welds of varying 
widths (Fig. 4) so that 14-, 1-, 114- and 2-in. widths of 
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Fig. 4—Positions of welds in plain carbon cast steel 
tensile test bars which were used to study the effects of 
widths of welds on transverse ductility properties. 


weld metal were obtained within the 2-in. gage marks. 
The following physical properties were obtained from 
these bars in the normalized condition: 

100% Width of Weld Metal 

Parent in 2-in. Gage Mark 

Metal “Zin. lin. Ii%in.  2in. 
Yield Strength, psi . 50,100 44,000 42,100 42,100 41,000 
Tensile Strength, psi 80,000 73,800 71,500 71,000 70,000 
Elongation, % . 30.0 23.0 27.0 28.0 30.0 
Red. of Area, % ... 54.7 69.0 71.2 70.8 72.3 

The elongation value increased with the width of 
the weld until it compared with the parent metal at 
the 2-in. width. 

Plain Carbon Steel—Hardness Study: Three cast 
plates of plain carbon steel were prepared for welding 
by chipping “U” grooves of the following dimensions: 
Plate Size, in. Small Groove, in. Large Groove, in. 

Yex9x11 YUxlxl 34x1x2 

1x9x11 Vax 1x2 34x2x4 

2x9xI11 1x2x4 114x4x8 

The size of the grooves was arbitrarily set to approxi- 
mate minor and major welds in the plates of the three 
different thicknesses. The grooves were welded at 
room temperature with electrode No. 7 in Table 1. 
Three transverse sections were removed from each 
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weld and were given the following post-heat treatment: 
Section No. 1—no treatment; Section No. 2—1050F, 2 
hr, air cooled; Section No. 3—1650F, 1 hr, air cooled. 

For additional information sections from the 2-in. 
plates minor and major welds were tempered at 1150F, 
1250F, 1300F, and 1350F. A hardness survey was made 
across the weld and heat-affected zone and specimens 
were removed for microscopic investigation. 

Results of the hardness survey are summarized in 
Tables 5 and 6. The hardness readings of all the one- 
pass welds have been combined to form the curves 
shown in Fig. 5. Tables 5 and 6 show that a definite 
correlation exists between the hardness of the heat- 
affected zone and the thickness of the section welded, 
as well as the size of the weld. 

In the as-welded state the maximum hardness of the 
weld and heat-affected zone increased with the section 
size of the plate, the hardness of the weld being 230 
Brinell in the 14-in. plate, 240 in the I-in. plate, and 
270 in the 2-in. plate. The hardness of the heat-affected 
zone increased from 200 to 230 and 250 Brinell. 

As shown in Fig. 5, tempering had little effect on 


TABLE S—BRINELL HARDNESS SURVEY OF WELDS MADE IN PLAIN CARBON STEEL 
BHN Normalized 1050 F, 1150 F, 1250 F, 1300 F, 1350 F, 
As 1650 F, 2hr, Ihr, Ihr, tbr, 11/2 br, thr, 

Weld Welded Air Cooled Air Cooled Air Cooled Air Cooled Air Cooled Air Cooled 








2-in. Major 

w 176-228 135-141 180-216 176-216 169-205 162-205 165-200 
185-210 156-153 180-216 169-176 159-169 153-162 165-169 
189-162 159-162 159-162 153-156 147-150 344-147 = -153-156 


176-210 139-144 176-216 172-216 169-216 165-205 162-200 
195-205 159-162 185-210 169-176 162-176 159-172 172-176 
159-162 159-162 156-165 153-156 147-150 144-147 153-156 





159-195 137-153) 159-195] panies EFFECT OF TEMPERING ON 


169-185 165-150 165-185 
159-162 159-162 159-162 HARDNESS OF MULTI-PASS WELDS 
As 1050F, 1iS0F, 1250F, 


210-216 150-159 204-222 Weld- thr, thr, Ihr, 
205-210 153-162 195-205 ed A.C. AC. AC 
159-162 159-162 156-162] BHN Near Top of Weld 
2-in. Major Weld 228 216 216 210 
195-228 156-162 195-234] 2-in. Minor Weld 216 216 216 
195-205 156-162 176-190] 1-in. Major Weld 228 228 222 
P.M. 159-162 159-162 159-162] 1-in. Minor Weld 228 228 228 
1 /2-in. Minor Unaffected P.M. 162 162 156 
Weld 205-228 159-169 200-234] BHN Near Top of Heat-Affected Zone 
Az 195-200 159-162 180-205 | 2-in. Major Weld 207 17% 
M 159-162 159-162 159-162] 2-:n. Minor Weld 210 210 17% 
}-in. Major Weld 205 200 170 
l-in. Minor Weld 200 195 170 
Unaffected P.M. 162 162 156 








Lt 
P 


H.A.Z. Heat-affected zones 
P.M. Unaffected parent metal. 








the hardness of the welds, although the hardness of the 
heat-affected zone was reduced considerably. Normal- 
izing reduced the hardness of the weld and heat- 
affected zone to the original hardness of the parent 
metal. 

The effect of multi-pass welding is shown in Fig. 
6. The hardness in the weld and heat-affected zone 
increases gradually from the bottom to the top of the 
weld. The reduction of the hardness at the bottom 
of the weld depends upon the number of weld passes, 
the reduction being greater when more passes are 
made. This effect of hardness reduction is due to the 
renormalizing effect of succeeding passes. The top 
passes will have a higher hardness which approaches 
the hardness of the single-pass welds. 

Physical properties of welds in the as-welded state, 
as reported by electrode manufacturers, are the proper- 
ties of the weld in the location from which the test 
specimen is removed. Actually the tops of multi-pass 
welds, and especially single-pass welds, will have higher 
tensile strength and lower ductility. 

The same holds true for the reported properties in 
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Fig. 5—Effect of 

section size on 

hardness of weld 

and _ heat-affected 

zone for one-pass 

welds in Grade B 
cast steel. 


BRINELL HARDNESS NUMBER 


AT 1650 F, 20 ac 


NOTE UNAFFECTED PARENT METAL 
tw ALL CASES ~ 160 


! 
THICKNESS OF PLATE, IN. 


the stress-relieved state. It was shown that tempering 
reduced the hardness of the weld only slightly. Due to 
the hardness differential between the top and bottom 
of the weld, the tensile strength of the top of the weld 
will be 25,000 to 30,000 psi higher and ductility cor- 
respondingly lower than the values reported by the 
welding manufacturer. 

The hardness of the weld in most cases will be lower 
after normalizing as compared to the as-welded or 
tempered state. If the welded castings are to be nor- 
malized, the hardness of the weld and the correspond- 
ing tensile strength will be lower than in the as- 
welded or tempered (or stress-relieved state). For this 
reason we cannot choose the appropriate electrode 
from the AWS electrode designations, which are based 
on the stress-relieved state of the weld. 

The difference in tensile strength of the weld metal 
between the stress-relieved and normalized states will 
vary among the different rods in the same AWS class, 
depending on the composition of the weld metal de- 
posit. If such data are not available, an investigation 
must be made before an appropriate electrode can be 
selected for a particular steel. 

Grade “B” Steel—Microstructure Study: Figure 7 
illustrates the changes in microstructure of the heat- 
affected zone. Adjacent to the weld metal is a thin 
layer of a very coarse pearlitic structure. This area 


Fig. 6—Cross-sectional hardness survey made in the 
weld metal and heat-affected zones of major and 
minor welds, 4-in. and 2-in. plates, Grade B cast steel. 
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must have reached temperatures in excess of 2100F in 
order to form such a coarse structure in an aluminum- 
killed steel. Adjacent to the latter structure is a very 
fine grain structure which was formed when the metal 
was heated to temperatures just above the critical 
and followed by rapid cooling. Next is an area of 
spheroidized structure which formed at temperatures 
just below the critical (approximately 1350F). The 
unaffected parent metal is on the extreme right. 

The above pattern of structure was found around 
the entire weld in single-pass welds. In multi-pass 
welds, due to grain refinement caused by the renormal- 
izing effect of succeeding passes, the above pattern will 
be found only at the top of the weld. The initial weld 
passes and the adjoining heat-affected zone will be 
refined toward the bottom of the weld (Fig. 8). 

Tempering has no effect on the microstructure ob- 
tained by welding. Normalizing (Fig. 9) will refine the 
entire heat-affected zone. All of the above welds were 
made at room temperature. Etching of various cross 
sections and radiographing all the welds did not reveal 
evidence of cracking in the heat affected zone or weld 
metal. 

Grade “C” Steel—Hardness Study: The effect of 
welding on the intermediate-manganese steel is simi- 
lar to that of the plain carbon steel. Due to increased 
hardenability caused by the higher manganese content 
much higher hardnesses are obtained in the heat- 
affected zone of the medium-manganese steel. 

Factors Affecting Hardness 

The effect of section size on the hardness in the heat- 
affected zone is illustrated in Fig. 10. In the one-pass 
welds the heat-affected zone hardness increased from 
300 Brinell in the Y4-in. plate to 340 in the 3/-in. 
plate, and up to 495 Brinell in the 2-in. plates, due to 
the increased cooling rates in the heavier sections. Due 
to the greater hardenability of the intermediate-man- 
ganese steel, the increased cooling rate has a more 
pronounced effect on the hardness. The 495 Brinell 
hardness can be reached in a 2-in. section of this steel 
only by a drastic water quench. 

The effect of multi-pass welds on the hardness in the 
heat-affected zone is shown graphically in Fig. 11. In 
the 2-in. plate the minimum hardness of the heat- 
affected zone drops from 495 in a one-pass weld to 385 
Brinell in a three-pass weld, and to 340 Brinell in the 
five-pass weld. The drop in hardness in the lighter 


Fig. 8—Grain refining effects of multi-pass welding in 
plain carbon steel are shown by the structures of the 
weld metal and heat-affected zone of the initial passes. 
Weld metal is on the left, and initial weld metal 
at the bottom of the micrograph. Nital etch. X100. 


Fig. 7—Microstructure of the weld and heat-affected 


zone of a one-pass weld made in plain carbon steel. The 
weld metal is on the extreme left. Nital etch. X100. 
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Fig. 10—Effects of various section sizes on heat-affected 
zone hardnesses (max.) of one-pass and multi-pass 
welds made in intermediate-manganese cast steel. 


Fig. 9—Normalizing effect on heat-affected zone and 
weld metal of multi-pass weld in plain carbon cast steel. 
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Fig. 11—Heat-affected zone hardnesses (max.) as affect- 
ed by number of weld passes in intermediate-manga- 
nese cast steel plates of various section thicknesses. 
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Fig. 12—Preheat temperature effect on heat-affected 


zone hardness of intermediate-manganese cast steel. 


sections is not so significant—even in the one-pass weld 
the hardness is much lower. 

Figure 12 illustrates the effect of preheating on the 
maximum hardness in the heat-affected zone. In the 
4-in. plate preheating had little or no effect on the 
hardness. In the 2-in. plate the effect of preheating is 
pronounced. In the one-pass weld the hardness in the 
heat-affected zone was decreased from 495 to 375 
Brinell by increasing the preheat temperature from 
10F to 300F, 

Preheating has little effect in the lighter sections be- 
cause the heat of the welding operations heats the 
section sufficiently to act as a preheat, while in the 
heavier sections such as the 2-in. plate the greater mass 
of metal is capable of absorbing a great quantity of 
heat, thus suffic.ently increasing the ten perature. 

The principle of preheating then is to increase the 
temperature of the metal around the location of the 
weld, thereby reducing its ability to extract heat from 
the weld. By this token, the cooling rate of the weld 
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metal and heat-affected zone will be decreased and 
structures of lower hardnesses will be formed. 

Normalizing and tempering after welding reduced 
the hardness of the weld and heat-affected zone to the 
level of the unaffected parent metal. Tempering alone 
reduced the high hardness considerably, but in some 
cases the hardness of the weld and heat-affected zone 
still remained up to 50 Brinell points above the un- 
affected parent metal. a 

No cracks were disclosed in any of the welds or heat- 
affected zones as inspected by magnetic particle testing, 
x-ray, etching of cross sections, and microscopic in- 
vestigation. The welding was performed with a lime 
type (low-hydrogen) electrode. If the welding is per- 
formed with this type of electrode, there is much less 
chance of hydrogen absorption in the heat-affected 
zone. 

High hardness in the heat-affected zone coupled 
with a high hydrogen content produces cracking. Thus 
there is much less chance for underbead cracking 
when the welding is performed with the low-hydrogen 
electrodes. Many steels which are not weldable with 
the cellulose-coated electrodes without preheating are 
readily weldable with the low-hydrogen electrodes. 

Intermediate-Manganese Steel—Microstructure Study: 


~cessécne 


Fig. 13—Hardness and micro- 
structure of the weld and 
heat-affected zone in the as- 
welded and tempered states 
of one-pass welds made in in- 
termediate manganese cast 
steel at temperature of 40F. 
Nital etch. All micrographs 
made at X750 (reduced 34 in 
reproduction). 


The changes in microstructure occurring during the 
welding of the intermediate-manganese steel present 
a much different picture than does the plain carbon 
steel. Figure 13 shows microstructures and hardnesses 
of the weld metal, three different locations of the heat- 
affected zone and the unaffected parent metal of a one- 
pass weld made in a 34-in. section. The structures on 
the left are in the as-welded state, while on the right 
are shown the structures after tempering. 

The structure of the heat-affected zone adjacent to 
the weld appears to be martensitic, while in the center 
of the heat-affected zone the structure appears to be 
pearlitic. Toward the bottom of the heat-affected zone 
the structure becomes spheroidized. 

Testing Welded Castings: Since the results of the 
investigations indicated that castings of intermediate- 
manganese steel in sections up to 4-in. and %4-in. 
thicknesses could be welded successfully without crack- 
ing or formation of excessively high hardness at tem- 


Fig. 14—Sectioned endurance limit test bars of plain 
carbon steel show that locations of fatigue cracks are 
outside the welded areas. One of the fatigue cracks 
(right-hand specimen) runs into the area under the 
weld. Fig. 15 shows the fracture through this crack. 
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peratures as low as 40 F, experimental work was out- 
lined where various size welds were made in cast- 
ings of the subject steel. The size of welds varied from 
one-pass welds to welds through the entire casting 
section. All welding was done with approved low- 
hydrogen electrodes. Half of the welds were made 
after preheating the castings to 300 F, and the other 
half with the castings at 40 F. 

The castings were then tested statically in the as- 
welded state, after tempering, and after normalizing 
and tempering. All castings passed the minimum re- 
quired ultimate load of 500,000 Ib. None of the breaks 
occurred through or adjacent to the welds. Subse- 
quent hardness and microscopic study revealed re- 
sults similar to those in the experimental work. 

Customer specifications on the above castings re- 
quire preheating to 300 F for welding. After comple- 
tion of the investigation the customer was approached 
for the purpose of reducing the preheat requirements 
to 70 F, based on the experimental work. This devia- 
tion from the specification has not been obtained as 
yet, but the outlook is promising. 

To study the effect of welding and post-heat treat 
ment on the endurance limit of a plain carbon steel, 
welds were made in bars of a 0.30 carbon steel and 
tested on a fatigue testing machine in the as-welded 
State, after tempering, and after normalizing. The 
welds were made with an approved low-hydrogen elec- 
trode at room temperature in grooves 14-in. deep, 
3%-in. wide and 114-in. long, machined in the centers 
of 13 ,-in. thick bars. The welded bars were machined 
to \%4-in. thickness after heat treatment to eliminate 
any effects of decarburization and surface defects. 

The results of these tests indicate that neither the 
weld nor post-heat treatment had any effect on the 
endurance limit of the 0.30 carbon steel. The endur- 
ance limits in all bars tested wére approximately the 
same, running from 25,000 to 27,000 psi. The failures, 
in each case, occurred outside the weld or heat-affected 
zone, as shown in Figs. 14 and 15. 

Significance of Experimental Work in Establishing 
Shop Procedures: It has been shown that with proper 
electrodes sound welds can be made which will meet 
the minimum required physical properties of plain 
carbon steel, intermediate-manganese steel, and a 0.40 
carbon steel. It has also been shown that it is possible 
to obtain electrodes whose weld deposit composition 


Fig. 15—Test bar fracture shows that the fatigue 
crack (Fig. 14) is entirely outside of the welded area. 
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can match the composition of the parent metal of the 
three subject steels. 

Ihe metallurgical study has shown that plain car- 
bon cast steel (within the chemical range of the steel 
investigated) can be welded without preheating, at 
least to the maximum section size used in this study. 
The intermediate-manganese steel can be welded with 
the low-hydrogen electrodes without preheating, at 
least up to I-in. sections. 

Normalizing after welding restores the original struc- 
ture in the heat-affected zone and reduces the hardness 
of the weld and heat-affected zone to the hardness level 
of the parent metal. Tempering reduces the hardness 
of the heat-affected zone considerably, but reduces the 
hardness of the weld metal only slightly. A hardness 
difference between the weld and parent metal will 
exist after tempering, the magnitude depending upon 
the size of weld and size of section welded. 

For example, in the single-pass weld made in the 
2-in. section of the plain carbon steel, there was a 
hardness difference to 110 Brinell points between the 
weld and parent metal after tempering at 1150 F for 
| hr. The resulting question is, “What effect will this 
hardness difference have on machining?” In an experi- 
ment at the laboratory a one-pass weld was made in a 
slotted |-in. diameter bar. A hardness difference of 84 
Brinell points existed between the parent metal and 
weld, but no machining difficulties were encountered 
when the bar received the most drastic machining pos- 
sible at the laboratory. 

Show Operating Results 

The most important fact in this type of study is that 
it shows the results of the various operating conditions 
in the foundry. If the casting requirements are known 
—service, machineability, etc., procedures can be set up 
instantly to obtain the desired characteristics in the 
casting. General shop standards also can be set up 
easier and logically if all such conditions are known. 
For example, many procedures for preheating and 
post-heat treatment are set up on the belief that the 
so-called major welds are much more critical than 
minor welds. 

The results of this investigation show that with 
respect to hardness and microstructure, the small welds 
(especially one-pass welds) are more critical than the 
larger welds. When this fact was brought out by the 
investigation, the shop procedures and standards were 
altered accordingly. The quality of the repair welds 
in steel castings can be improved only if the effects 
of the various operations and variables connected with 
the repair welding are known in detail. 





Future Meetings and Exhibits 


AMERICAN Society FOR QUALITY CoNnTROL, annual conven 
tion, Hotel Cleveland, Cleveland, May 23-24. 

French Founpry Association, foundry congress, Paris, 
France, June 4-6. 

INSTITUTE OF BriTisH FOUNDRYMEN, foundry congress, New 
castle-on-Tyne, England, June 12-15. 

AMERICAN SOCIETY FOR TESTING MATERIALS, annual meeting, 
Chalfonte-Haddon Hotel, Atlantic City, N. J., June 
18-22. 

MALLEABLE Founpers’ Society, annual meeting, the Home 
stead, Hot Springs, Va., June 22-23 

















DETERMINE SILICON-COPPER-IRON 


W. L. Miller and George Norwitz* 
Material Laboratory 

New York Naval Shipyard 

Brooklyn, N. Y. 


A procebvreE for the determination of silicon, cop- 
per and iron in monel metal has been described by 
Clardy, Maupin, and Gibbs.” This procedure, although 
a great improvement over previously published pro- 
cedures for the determination of these elements in 
monel metal,* is still rather lengthy. 

In the procedure of Clardy, Maupin, and Gibbs 
a 2-gram sample is dissolved in nitric and perchloric 
acid, and the solution evaporated to fumes of per- 
chloric acid to dehydrate the silicon. The silica is 
filtered off, and the filtrate heated to boiling and 
boiled several minutes to drive off the chlorine. The 
solution is cooled to room temperature, sulphuric 
acid and nitric acid are added, and the copper elec- 
trolyzed. The iron is determined volumetrically on 
the copper electrolyte after a double ammoniacal 
separation. 

In this paper a method is proposed for the deter- 
mination of silicon, copper, and iron in monel metal 
that requires only half the time of the above procedure. 
In this method a |-gram sample is dissolved in nitric 
acid and perchloric acid, and is evaporated to fumes 
of perchloric acid as described by Clardy, Maupin and 
Gibbs.? The copper is electrolyzed directly on the sil- 
icon filtrate after the addition of nitric acid. The iron 
is determined colorimetrically op_ the copper electro- 
lyte by a very rapid method using thiocyanate. 

It was found by the authors that when a |-gram 
sample was used, no significant amounts of chlorine 
were formed on fuming with perchloric acid. Con- 
sequently, it is not necessary to boil the silicon filtrate 
before electrolyzing for copper. In the thiocyanate 
colorimetric procedure for iron, hydrogen peroxide 
is used to stabilize the color as described by Peters, 
McMasters and French. The authors are apparently 
the first to use a perchloric-nitric acid medium for the 
colorimetric determination of iron by the thiocyanate 
method. 

If desired, other elements can be determined on 
the residual solution after the iron determination. 
Aluminum can be determined colorimetrically by the 
method of Carroll, Geld and Norwitz.! 


Procedure 

Transfer a l-gram sample to a covered 300-ml 
beaker, and add 10 ml of nitric acid (70 per cent), 
20 ml of perchloric acid (70 per cent) and 5 ml of 
water. Heat on the hot plate until the sample is 
dissolved, and then evaporate to fumes of perchloric 
acid and reflux for 15°min. Cool somewhat, and add 
60 ml of water. Filter through a No. 41H Whatman 
filter paper, and collect the filtrate in a 300-ml elec 
trolytic beaker. 

Wash the silica precipitate with 1 per cent nitric 

*Present address, 3353 Ridge Ave., Philadelphia, Pa. 

Nore: The opinions expressed in this article are those of the 


authors, and are not to be construed as representing the official 
views of the Navy Department. 
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acid solution, and ignite in the usual manner.? Add 
7 ml of nitric acid (70 per cent) to the filtrate, dilute 
to 200 ml, and electrolyze for copper at 2 amperes 
per square decimeter for | hr. During the electrolysis 
stir the solution by some suitable means. With the 
current on, lower the beaker containing the elec- 
trolyte while rinsing the electrodes with a fine stream 
of water. Dip the cathode in water, and then in two 
portions of alcohol. Dry at 110 C for 3 min, cool, 
and weigh the deposit as metallic copper. 

Dilute the electrolyte to exactly 250 ml, and pipette 
a 5-ml aliquot into a 100-ml volumetric flask. Add 
1 ml of hydrogen peroxide (3 per cent) and swirl. 
Dilute to the mark with sodium thiocyanate solution 
(4 per cent) and shake. Read the color within 10 
min at 470 millimicrons in a photoelectric colorimete1 
(l-cm cell) that has been set to zero with distilled 
water. Convert the readings<to percentage of iron by 
consulting a curve prepared by use of standard o1 
synthetic samples containing 0.01 to 3 per cent iron. 

The results obtained for copper and iron in Na- 
tional Bureau of Standards sample 162 are shown in 
Table I. Silicon results are not included because 
Clardy, Maupin and Gibbs? have already established 
the accuracy and precision of the silicon procedure. 
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TaABLe 1—RESULTS FOR COPPER AND IRON IN NATIONAL 
BUREAU OF STANDARDS MONEL SAMPLE 162 





Composition, “% Copper Found, % Iron Found, °; 





28.93 Cu, 0.34 Fe 28.92 
0.67 Si, 2.34 Mn 28.90 
0.24 Cr, 0.54 Co 28.93 
0.23 Al, 0.20 Ti 28.95 
66.38 Ni 





Publish New Cast Iron Design Book 

ENGINEERING PROPERTIES OF CasT IRON, new 96-page 
publication of the American Foundrymen’s Society 
released in December, is a concise, authoritative book 
on properties and applications of cast iron prepared 
under the auspices of the A.F.S. Committee on Sym- 
posium of Engineering Properties of Cast Iron. Pre- 
pared to provide design engineers with the latest data 
on cast iron, the new book will also be useful to found- 
rymen who wish to advise customers on uses and limita- 
tions of cast iron. 

The paper-bound, 6 x 9 in. book is available to 
A.F.S. members at $2.25; non-member price is $3.50. 
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This month’s Round Table reports the informal dis- 
cussion of a small group of Texas foundrymen who 
met in San Antonio as guests of AMERICAN FOUND- 
RYMAN to consider the causes and remedies of sev- 
eral casting defects. These men represent a cross sec- 
tion of the foundry industry, including patternmaking, 
and their remarks—recorded and reproduced below— 
portray the operating man’s viewpoint. 


W. H. Lyne: We are going to discuss some of the 
31 defects described in the A.F.S. book entitled 
ANALYsiIs OF CastTinG Derecrs with the idea of de- 
veloping methods of avoiding or eliminating them. 
We want to bring out some of our operating experi- 
ences for our own information and for the benefit 
of AMERICAN FOUNDRYMAN readers. 

C. R. McGrail: Recently we have been confronted 
with considerable scabbing which occurs on the drag 
side of large, flat, gray iron castings. Our sand is syn- 
thetic, consisting of silica sand and bentonite, and | 
believe the scabbing is due to the ramming method. 

Malcolm J. Henley: We make quite a few stove tops, 
and when we get into scabs the first thing we do is 
measure the mold hardness over a uniform section. We 
usually find that raniming is our trouble. However, 
we have found that where we thought our sand was 
up to specification and our mold hardness correct, 
the temperature and speed of pouring had something 
to do with the scabbing. 

P. B. Croom: Do you have scabbing when your 
molds are soft, hard, or non-uniform? 

C. R. McGrail: Most generally when the molds are 
hard. I think the method of pouring has a decided 
effect, but when your gating system is constant and 
scabbing develops, then it must be due to,some other 
condition, either the sand or the ramming. 

P. B. Croom: How do you define a scab? How do 
you recognize it on a finished casting? 

C. R. McGrail: A scab is a mass of fused iron and 
sand that has a definite line of demarcation between 
the scab and main body of the casting. There is gen- 
erally also an undercut in the main surface of the 
casting. It appears as a projection on the casting. 

Malcolm J. Henley: There may be a cavity in the 
casting as well. Do you think a buckle and a scab 
are the same? 

C. R. McGrail: | feel that a buckle is just a degree 
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of scabbing. In fact, in a recent case, the first thing 
we did was make an addition of wood flour to our 
sand. While the wood flour in most cases overcomes 
scabbing, I believe that we could have used the same 


sand with proper ramming. 

John G. Collier: | have always felt that mold condi 
tions producing scabs are quite different from those 
causing buckles, both however, resulting from the 
thermal instability of the sand mold. A wood flour 
addition would probably help either case, by reducing 
the hot strength and the mold hardness. The same 
result could be accomplished by using a sand with 
less fines, less water, and the proper amount of bond 

Marvin W. Williams: It seems from this discussion 
so far that I have heard three things which may lead 
to scabbing. First, sand condition, second, mold hard 
ness, and third, rate of pouring. I would like to know 
what experience any of you have had with the rate 
of pouring as a direct cause of scabbing. And also if 
there are factors, other than those three, which might 
cause scabbing? 

Walter J. Temple: When we have scabbing in steel, 
we think part of our trouble might be in our washed 
silica sand. We know it is clean, but maybe the back 
up sand does not allow the gases to escape. 

C. R. McGrail: This is interesting inasmuch as our 
facilities do not permit us to properly process ou: 
synthetic sand and we have to depend on the proper 
processing of the facing sand. Our back-up sand, 
which is the same type of material but not properly 
bonded, is not in too good condition. 

Marvin W. Williams: Mr. Bird, we have discussed 
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with these steel men and iron men the question of 
scabbing. Do you have a similar problem in non- 
ferrous castings? 

John M. Bird: We have found it possible to use the 
same sand over and over again. But we have found 
also that no matter what you add to the sand, you do 
not get the same results as with the newer sand. You 
can lift a “belly” and have a clean lift, but your bad 
sand shows shifts, swells, scabs, and buckling. The 
used sand seems to mold alright but it does not seem 
to hold in the mold at all. Adding new sand to the 
old heap produces good results for a day or two, per- 
haps a week. If you replace the whole heap with new 
sand, your trouble is gone for a month or more, de- 
pending on how much you use your sand. This goes 
for synthetic or naturally bonded sands. 

Marvin W. Williams: Do you find most of your de- 
fects in the drag? 

John M. Bird: In the majority of cases. The only 
remedy was to add new sand to the old heap. 

John G. Collier: Mr. McGrail, can you consistently 
create a scab? 

C. R. McGrail: If you give a job to a certain molder, 
yes. 

Marvin W. Williams: Isn't that mold hardness? 

C. R. McGrail: I am inclined to believe so. That is 
one factor involving the personal element at the mold- 
ing stage. Moisture can also cause scabs. 

Walter J. Temple: If you are having scabs caused by 
poor bond, you can add wood flour or dextrine. 

John M. Bird: You can do that, but in the first heat 
the sand goes through, you are right back where you 
started. 

W. H. Lyne: Isn’t Mr. Bird talking about natural 
sand and Mr. McGrail talking about synthetic sand? 

C. R. McGrail: Our standard practice is to use about 
one half new sand and one half old sand for facing. 

John M. Bird: Have you ever taken into considera- 
tion the riddle or the screening process? 

C. R. McGrail: Not definitely, but we assume that 
the molder is using the same size riddle in all cases. 
I find that on an old heap of sand, screening, especial- 
ly by an electric or mechanical riddle, is definitely a 
good thing. 

M. J. Henley: Mr. Williams asked about pouring and 
the effect it has on scabs. Stove tops are susceptible 
to all the defects including scabbing, and the rat tails 
which you find in the thicker sections. We make a 
pretty complete sand test, and we have, as far as we 
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know, the same sand from day to day. Our mold 
hardness is comparatively constant, but sometimes 
we encounter rat tails or buckles and the only way 
to stop them is to change our gating. When too much 
iron enters a flat section at one place and expansion 
of the sand becomes great you will get buckles. 

Now I would like to bring up a different type of 
scab. This results when you close the mold and the 
mold sweats. If the mold stands too long, and if you 
use hot sand and a cold core the defect that may 
result is a scab. 

C. R. McGrail: Is that type of scab made up of iron 
and sand without any definite line of cleavage between 
the main body of the scab and the defects? 

Walter J. Temple: Yes, there is cleavage. It does not 
go into the casting like a buckle but it is definitely 
a burn-in rather than a scab. A scab such as Mr. 
Henley speaks of leads back to too much moisture in 
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the sand. I don’t think it would cause the burn-in, 
but would be an expansion type scab. 

John M. Bird: The back-up sand weakens your fac- 
ing sand. Probably that expansion or contraction in 
the mold goes down 2 in. on a casting weighing 10 
or 12 lb. 

John G. Collier: [ don’t think the back-up sand has 
much effect on the facing because as the mold is 
poured the greatest temperature change takes place 
in the first quarter to half inch of the mold cavity 
face. If the proper sand conditions exist there the 
back-up sand is not critical. 

W. H. Lyne: I think Mr. Collier’s observation has 
been verified by the shell molding process. In this, a 
thin layer of sand with an organic bond produces 
an excellent mold and it does not require a full Ye in. 
of sand. This mold facing could be backed up with 
cinders. In the shell molding process, copper or steel 
shot is used. 

Marvin W. Williams: Is it true that another factor 
in the sand that enters into the formation of scabs 
on the castings is the permeability of both the facing 
sand and the back-up sand? 

John M. Bird: Surely. The rate at which gases, evolv- 
ing from the mold as the casting is poured, will move 
away from the casting is closely related to the per- 
meability of the sand. 

C. R. McGrail: I agree that the permeability prob- 
ably influences the formation of a scab, but I cannot 
agree that it is the primary cause of scabbing. I think 
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all foundries have had the same experience that we 
have had, wherein they have used the same sands of 
the same permeability, and have made castings with 
and without scabbing. I think the permeability is prob- 
ably the one property of the sand that is fairly con- 
stant, more so than mold hardness or moisture or 
composition, such as bond or wood flour or other 
ingredients. 

W. H. Lyne: Do you feel that the cure could be found 
at the molding floor, rather than at the sand mill? 

C. R. McGrail: Yes, and I think the control of scab- 
bing can be accomplished more on the molding floor 
than at the sand mixer. 

P. B. Croom: That is a significant statement, inas- 
much as we have men here who have excellent sand 
conditioning equipment and some who don’t have 
elaborate facilities. But all have scabbing from time 
to time. 

Marvin W. Williams: In other words, all of the factors 
we have discussed work together in the formation of 
a scab. 

C. R. McGrail: Yes, I think that is true. In mechan- 
ical molding we tend to check scabbing by changing 
our sand mixture, because we assume that the degree 
of ramming is fairly constant. With hand ramming, 
we have no control over the degree of ramming by 
the molder, so we try to furnish a constant type of 
sand to the molder, and if a scab occurs we blame 
it on the ramming. 

Marvin W. Williams: We have had quite a discussion 
on scabbing. What other defect seems to occur in most 
shops? 

Walter J. Temple: I think we have discussed the main 
one. Second, I would say, is pin holes. 

Marvin W. Williams: What in your opinion causes 
pin holes in castings? 

Walter J. Temple: Many things—off-analysis, a wet 
ladle, or a wet mold. 

M. J. Henley: Do you mean oxidized metal? 

W. H. Lyne: It may be spoken of as wild heat. 

Marvin W. Williams: May I give an illustration of 
what can happen with respect to pin hole porosity 
in melting and pouring of steel? For some time we 
had difficulty with the percentage of moisture in the 
sand. One day we melted the steel and on pouring 
it appeared to be good steel. The fracture tesi looked 
good and the carbon was OK. We poured that steel 
into one ladle and into both green sand and dry sand 
molds. Some three or four minutes after the metal 
was poured into the green sand molds, it went wild 
and made a nice toadstool effect on the top of the 
riser. The metal poured in the dry sand molds lay 
quiet and had the normal shrinkage. When those 
molds were opened, all of the green sand castings 
were literally covered with pin holes. The castings 
produced from the dry sand molds were solid. 

John G. Collier: Was the pin hole porosity (hrough- 
out the body of the castings, just through the thick 
sections, or confined to the ends or the outer portions? 

Marvin W. Wiliams: To the best of my knowledge it 
covered the entire surface of those castings. I don’t 
recall that we sectioned any to see the inside. 

W. H. Lyne: You will not find pin holes in sections 
that solidify very fast. They will usually be found in 
the thicker sections and they occur there because 
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the gas will migrate to the heavier sections as solidi- 
fication reactions take place. 

Marvin W. Williams: A further study showed that the 
chemistry of the steel was satisfactory. So from an 
analysis of what happened, we can assume that the 
mold conditions were very poor in the green sand 
molds. The same metal poured into dry sand molds 
was good. 

Walter J. Temple: If the moisture content of a green 
sand mold is around 31% per cent and your metal is 
all right from the furnace, and you handle it in a dry 
ladle, the moisture will not make it wild. But if your 
metal is so near the borderline between good and bad 
that 3 or 31% per cent moisture may or may not put 
it on the wild side, pouring in dry sand will result 
in a good casting. 

Marvin W. Williams: I'll agree with you, Mr. Temple, 
for in this particular case, we found we were running 
about 7 per cent moisture. But good metal could pro- 
duce poor castings if poured into bad molds. 

John M. Bird: Do you use a different sand for dry 
molds? 

Marvin W. Williams: Yes, we usually use a different 
type of sand mixture in dry sand molds than in green 
sand molds. 

John M. Bird: Considering the permeability alone, 
you can pour as high as 7 per cent moisture, if the 
permeability is high enough. 

Marvin W. Williams: I think that your sand condi- 
tion would be different for non-ferrous than it would 
be for steel. 

John G. Collier: I cannot visualize the moisture from 
the mold gassing the whole body of the casting uni- 
formly. Seems to me that with permeability low and 
moisture high and metal “on the fence” the gas is 
not being pushed into the metal but is already there 
and not allowed to come out except as porosity. 

Marvin W. Williams: I think that with the very high 
moisture content that we had on the molds in ques- 
tion, a tremendous volume of gas was created; even 
though the permeability of the sand mixture was 
proper, it was just too much gas to get out in 
the period of time in which it should have escaped. 
The gas would show up more prominently if it would 
blow such as you are suggesting. 

W. H. Lyne: You may be asking for a discussion of 
causes of porosity due to mold conditions. Mr. Mc- 
Grail, what is your opinion on that? 

C. R. McGrail: I believe that gassy conditions of por- 
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osity in a casting can come from the mold, in which 
case the evolution of the gas from the excess moisture 
can cause a mushrooming of the gate or riser, with- 
out a definite blowing of the metal out of the mold. 

I also think that mushrooming can be caused by 
metal oxidation, for example, in steel or non-ferrous 
metal, where you have gas entrapped in the metal. I 
don’t believe that excessive moisture in the sand will 
cause a violent blowing of the metal in the mold in 
all cases. 

John G. Collier: If you tried to create that condition, 
taking perfect metal and ideal conditions up to the 
mold, you would find it very difficult to produce 
risers that mushroom. 

C. R. McGrail: I have seen it happen in cases of iron, 
but I don’t believe it is possible to oxidize cast iron 
or any material that has so much carbon, silicon, 
and manganese. I have seen castings made from the 
same ladle, some showing mushroom effects and others 
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with a normal pattern of solidificaton. We knew the 
moisture content of the molds that mushroomed 
was high. 

John G. Collier: | cannot see that moisture in the 
mold would do more than create a pressure that would 
keep the gas in the metal from coming out through 
the mold without showing some other defect. Evi- 
dently the casting has a good outside appearance. If 
it has pin holes you cannot see them on the outside. 

C. R. McGrail: Oh yes you can. 

Walter J. Temple: ‘There is a difference in pin holes 
which shows up in vents and risers on molds. Where 
you have a high moisture content, you will show sur- 
face porosity. You might have a riser level off flat 
where it should pipe. If you have a flange with a fillet, 
you might find porosity around the fillet with small 
pin holes on the surface. If you have a riser on the 
flange and cut into it, you'll find pin holes there, if you 
have gassy metal. If you don’t find gas porosity there 
but around the fillet, that is porosity from wet sand. 

John G. Collier: Seems to me that if you can see por- 
osity in the skin of the casting, without destructive 
examination, it should be obvious it comes from a 
mold and not the metal. 

Walter J. Temple: Not always. If you have a wild 
heat, you might show more porosity around the fillet. 
Wherever you have a mass of metal cooling last you 
may have porosity. 

John G. Collier: As temperature goes up all metals 
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hold more gases in solution. When the temperature 
goes down, the gas collects in little bubbles as it comes 
out of solution. 

John M. Bird: That is why when your metal gases, 
you generally find porosity in the outside portion of 
the casting, which solidifies first. Sometimes, it will 
look good until you section it. Then you'll find that the 
inside of the metal that solidifies last is solid and 
around the outside of the casting you will find a degree 
of porosity. 

John G. Collier: That is the reason I asked whether 
the porosity could be seen from the outside or not. 
If the casting were pitted from the outside the first 
place 1 would look would be the mold. If I found 
porosity under the skin, I'd look at my metal because 
I've found that you can take many Jiberties with your 
mold and still get a good casting—provided you have 
good metal going into it. 

W. H. Lyne: I think you are quite right and I believe 
that pin-hole formation and gas porosity are essential- 
ly a function of gas coming out of solution. For me 
to try to visualize moisture in a mold blowing itself 
into a casting as a bunch of pinholes is just out of 
reason. But a high moisture content will make hydro- 
gen gas available to be dissolved in the steel, and that, 
as you know, will then follow the path of least resist- 
ance and migrate to the section that solidifies last— 
such as a hot spot like Mr. Temple's fillet—and at- 
tempt to escape. If it gets out, you have a pin hole. 
It is a function of some of the gas being dissolved, 
then being forced out of solution. 

John M. Bird: Mr. Temple, referring to your com- 
ments about metal being on the border line between 
good and bad do you think that pouring a few degrees 
low is liable to result in a bad casting? Do you find 
more porosity on a lower or higher temperature? 

Walter J. Temple: It is the oxidized condition of the 
metal that counts. I have not noticed whether pouring 
temperature influences porosity. 

Marvin W. Williams: We believe, in steel, that there 
is a rather wide range in which metal can come from 
the furnace and still be considered good metal. If the 
metal is almost bad, then poor mold conditions would 
be enough to kick it over and create a bad casting. 

John M. Bird: In making bronze bushings, we found 
that the lower the temperature, the bigger the holes 
you will have in them. 

W. H. Lyne: What temperature are you speaking of? 

John M. Bird: 1950 F. Pouring at 2100 or 2000 F you 
cease to have pin holes. You have egg-size holes when 
pouring at‘1800 F. The gases accumulate in big spots, 
rather than in pin holes. 

John G. Collier: If you pour at higher temperatures 
you get less porosity? 

John M. Bird: Yes. The metal should be brought up 
to as high a temperature as it will stand without 
burnirfg. 

John G. Collier: Allowing the metal to degas itself 
after it gets into the mold by pouring hot requires 
proper sand. We have apparatus to test the sand, but 
nobody has developed a simple test for gas content 
of liquid metal. 

Walter J. Temple: One time we were working with 
2500 Ib of steel and we poured half of the heat in 
green and dry sand molds and it made no difference 
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in the castings. The first half of the heat was all right 
but when the ladle was half empty it started to boil. 
We poured a mold or two more and the boiling got 
worse, and metal finally started to fly out of the ladle. 
Castings poured after we noticed the boiling in the 
ladle were no good. 

M. J. Henley: Wet ladle! As you lowered the metal, 
the pressure was less and the gas or steam was able 
to come back into the metal. 

John M. Bird: If you did put the metal in the 
ladle and the steam was boiling it over, it would 
not kick back out of the molds would it? 

John G. Collier: Yes, it might. You can take liberties 
with the mold but few with the metal. 

M. J. Henley: | suppose all foundrymen have some 
kind of trouble, at times, with hot cracks or tears. 

Marvin W. Williams: What do you think causes them? 

M. J. Henley: Many things. One is the sand condi- 
tion, a big contributor to hot tears.’ Another is oxi- 
dized metal. If you analyze your slag from time to 
time, you will find a tremendous difference in the 
manganese oxide in the slag of different heats, and I 
know that you people in steel find the same thing. 

Marvin W. Williams: You are speaking of hot tears 
and not hot cracks. In connection with hot tears we 
have a pattern man here. Mr. Croom, what steps 
do you take in connection with construction of a 
pattern to eliminate hot tears? What is the foundry- 
man trying to do to eliminate hot tears in castings or 
is there any connection between the construction 
of the pattern and the hot tear? 

P. B. Croom: In all my experience, a foundryman 
has never mentioned hot tears in connection with the 
construction or design of a pattern. We sometimes 
put ribs on the pattern to prevent their cracking, but 
I don’t think that would be called a hot tear. 

Marvin W. Williams: What is the rib for? 

P. B. Croom: To prevent cracking during cooling. 

W. H. Lyne: Gentlemen, let’s define what we are talk- 
ing about. 

M. J. Henley: I think a hot crack happens after the 
metal solidifies and the hot tear occurs during solidi- 
fication. A hot tear always has a ragged surface show- 
ing it cracked at a very high temperature and during 
solidification, when the metal had low strength. A 
hot crack occurs after solidification and you get 
a smooth crack, but an oxidized or blue surface in the 
case of ferrous metals. A hot crack may be prevented 
by normalizing, while a hot tear must be prevented by 
careful conditioning of the sand, correct ramming, 
or even better, by proper casting design. 

Marvin W. Williams: You certainly can prevent a hot 
crack by normalizing, but you cannot prevent a hot 
tear. 

W. H. Lyne: What we are saying is that the hot tear 
occurs in a section which is not entirely solid, but is 
pulled apart by two adjacent solidifying sections, 
whereas the hot crack occurs in a section which is 
already solid. 

Walter J. Temple: When steel goes through about 
2500 or 2600 F, right at the point of solidification, 
it has no tensile strength. A l-in. section at a given 
time might have no tensile strength, while a “6 or 4 
in. fin or rib on the same casting would be solid and 
strong. The rib does two things: it takes off heat like 
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a fin on an air-cooled engine, and it holds the casting 
together while the heavier section is solidifying. 

Marvin W. Williams: What other methods do we 
have to eliminate hot tears? 

Wakter J. Temple: Chills. 

M. J. Henley: Proper conditioning and ramming of 
sand. 

C. R. McGrail: I still have not heard any reason for 
the hot tears. 

M. J. Henley: Segregation, possibly. From the prac- 
tical standpoint, if one section solidifies first, you get 
shrinkage which needs something to feed from. It 
draws on the heavy section next to it. That is one type 
of tear. It almost goes back to internal shrinkage. 
If you had a feeder to pull from that would probably 
help the condition, or you may use a chill. The other 
form of hot tear is caused by the sand being too 
strong while the metal is solidifying. It still has to do 
with solidification, temperature, and shrinkage. 

C. R. McGrail: Then according to your definition a 
hot tear is a form of shrinkage—internal shrinkage? 

Walter J. Temple: There is a difference between a 
hot tear and tear or shrinkage crack caused by insuf- 
ficient feed metal. A riser next to the hot tear may 
help or may not help. If it is a hot tear, the riser is 
going to help tear it more. If it is a shrinkage crack, 
the riser does not supply sufficient metal and the 
crack is going to be larger. 

M. J. Henley: High core density or mold density is 
another cause of hot tears. 

Marvin W. Williams: I want to go back to the oxida- 
tion of the metal. Certain heats are definitely prone 
to hot cracking. 

John M. Bird: What is the explanation for a series 
of castings in which the first one tears and the next 
one does not, the next three do, and the next one 
doesn't? 

M. J. Henley: Pouring temperature has something to 
do with it. It might be the mold condition changing. 

Walter J. Temple: Could be the cores. Some of them 
may collapse and some of them may not. There can 
be a difference in core density and it is simple to check 
All you have to do is to weigh the cores. 

Marvin W. Williams: Aluminum is much lower in 
strength, even when it is cold, than steel. As a result 
you certainly have very low strength in the mold, 
when the metal is in the molten or mushy state. You 
probably use a lower strength sand than we do in 
steel to offset that condition, but with a high strength 
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sand you would have many hot tears in aluminum. Is 
that not true? 

John G. Collier: Very much so. We have to use a 
much softer core in aluminum than in steel or even 
the red metals. One reason is to avoid trouble with 
hot tears, and the other is economy. If you don’t have 
to have a high strength core you don’t have to put 
much bond into it, and that reduces your cost. 

M. J. Henley: The pouring temperature has a lot 
to do with it. 

Marvin W. Williams: I was trying to make this point, 
that aluminum has lower strength than the red metals 
in the molten state. 

John G. Collier: I don’t think there is much differ- 
ence. I don’t think any of them, at certain tempera- 
tures, have tensile strength. 

W. H. Lyne: All of them have some strength. The 
question I would like to have answered on tears and 
cracks is whether they are a function of the shrinkage 
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from the liquid to the solid, or whether you were 
talking about the linear shrinkage or contraction. 

C. R. McGrail: I cannot believe that the linear 
shrinkage is going to be sufficient at the temperature 
at which the hot tears occur to create a hot tear from 
the resistance of the mold. I do agree that the hot 
crack can be caused by contraction or linear shrinkage. 
In my experience, hot tears occur at a point where 
the metal is subject to internal shrinkage and never 
at a point where there is no shrinkage problem. It 
seems logical that a casting subject to hot tears, prop- 
erly fed from an internal shrinkage standpoint, should 
be a satisfactory casting regardless of the condition 
of the mold. 

The mold condition might affect the internal 
shrinkage but certainly not the linear contraction of 
the mold at those temperatures. That metal is not 
starting to contract at those temperatures. 

W. H. Lyne: It is the volume change from liquid to 
solid that in my opinion causes a hot tear. 

John G. Collier: It seems to me that all hot tears 
would be eliminated on that score, if you could get 
solidification and shrinkage to take place at one time. 

John M. Bird: Would you call this shrinkage? We 
have had experience with wheel castings which have 
come out of the mold all right, but have popped open 
by the hundreds in the warehouse. 

Walter J. Temple: Some sort of heat treatment would 
relieve that. 
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John M. Bird: We changed the design. There were 
castings that we even tried to break with a hammer 
and couldn’t, and they were made out of aluminum. 

M. J. Henley: I have seen castings that were made 
one day and by the next day they would pop open 
and pieces would fly as far as 15 ft due to the condi- 
tion you are talking about. 

P. B. Croom: That was due to internal stress. 

Marvin W. Williams: Mr. Bird, is it not true that 
aluminum goes through an aging process? 

John M. Bird: Definitely. I think that most metals go 
through certain changes that cause internal stresses, 
some of which are relieved by the design of the casting. 

Marvin W. Williams: I can certainly see no tremen- 
dous stress being relieved by design. 

John M. Bird: An architectural draftsman made the 
design. When he called me about the job, I suggested 
the change and, of course, insulted the engineer. 
We melted the castings over and they were bad. We 
changed the metal and put 99 per cent pure aluminum 
in them. We poured off the heat at noon and we did 
not dump it until after lunch. Then we took the copes 
off and the castings had broken in two places, and in 
the spokes and a portion of the rim there were two 
large cracks. Yet you could not break the castings 
with a sledge hammer. 

I inspected the castings in the warehouse and found 
some had cracked. After we changed the pattern and 
made the spokes S-shaped there was no way of break- 
ing those wheels. Changing the design seemed to be 
the way to solve the problem. 

John G. Collier: To come back to our first topic, is 
a metal penetration or burn-in the same thing as scab- 
bing? It does not have the same appearance. 

Marvin W. Williams: Metal penetration occurs when 
metal actually goes into the pores of the sand. 

Walter J. Temple: Speaking of steel, silica flour will 
stop penetration. Raising the refractoriness of the 
sand does not help because of mold expansion. 

John G. Collier: One type of penetration I have in 
mind occurs in casting leaded red metals and is actual- 
ly a problem of whether the lead is held in the alloy 
until it solidifies. In bushing castings, the core may be 
so impregnated with lead that the casting has to be 
scrapped. 

John M. Bird: Does it occur on the bottom of the 
casting? 

John G. Collier: It will be in the lower sections if it 
is not serious and will be all the way through, if 
serious. 

C. R. McGrail: You can mix a batch of core sand 
with silica flour, bentonite, and cereal binder way 
beyond what is normally used and still have a burn-in 
condition. 

M. J. Henley: It may be a chemical reaction. In 4 
per cent chromium steel the chromic oxide just eats 
up the sand. The only thing you can do is put in 
boric acid or sulphur. 

John G. Collier: | understand that iron oxide is good. 

W. H. Lyne: I don’t know but I wonder if it would 
be practical to use it in non-ferrous sand. 

John G. Collier: We think that core collapsibility is 
the principal factor in the situation I mentioned, but 
not the answer to the whole problem. 
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W. H. Lyne: Can you pour at a lower temperature? 

John G. Collier: We poured at about 1950 F. That’s 
pretty low. 

C. R. McGrail: I think we have run into the same 
condition where we pour identical castings out of a 
leaded red brass, 85 three 5’s for example, and have 
burn-in on the core. The same casting with the same 
type of core sand poured in bronze gives no burn-in 
problem. We have overcome it to a large degree by 
changing the core wash, using a different type of core 
wash, or making sure we had a good heavy core wash 
with 85 three 5’s, and it has seemed to help. 

Marvin W. Williams: What type of core wash do you 
use? 

C. R. McGrail: We tried a proprietary wash (basic- 
ally zirconite) and a plumbago wash and gave the 
cores two or three coatings and a rub down. 

Marvin W. Williams: Zirconite washes seem to pene- 
trate the sand more and we use them more than the 
plumbago type of wash. 

John M. Bird: Some of the non-ferrous foundries are 
using the same facing that the steel foundries are using 
on account of that condition. We are using silica flour. 

John G. Collier: When the core collapses too soon, 
you can do everything but put a metal coating around 
it and you will still get penetration. 

C. R. McGrail: Under those conditions you would 
get veining of the core. 

Walter J. Temple: Have either of you tried iron ox- 
ide to correct this condition? 

John M. Bird: No, I have not. 

John G. Collier: In the pin test, iron oxide in the 
sand mix stopped steel penetration to a marked degree 
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even when the metal was poured at high temperature. 

W. H. Lyne: You might try some of the ceramic 
washes for your lower melting metals. Off hand, | 
would think that iron oxide and silica flour would 
be more refractory than necessary. 

John M. Bird: I have used silica flour and graphite 
side by side and the silica wash does a lot better job 
than the graphite under all conditions. We have made 
castings that we were not able to hold with graphite 
at all, and using the same cores in the same molds 
with the same gates, used a silica flour wash to get 
good results. Even on aluminum and brass it makes 
a smoother job. 

Marvin W. Williams: You mentioned that you used 
two or three coats of wash on your cores. Do you dry 
them before each coating? 

John M. Bird: We spray them hot. 





The following excerpts from the editorial in the 
February 15, 1951, issue of Foundry Trade Jour- 
nal (London) edited by V. C. Faulkner, are re- 
printed without comment. 


Tuis week the British iron and steel industry 
officially becomes a State monopoly. This is a 
matter of great moment for ferrous foundry 
interests because their annual turnover follows 
the same pattern as iron and steel and State 
monopolies have so far not produced any new 
record high outputs. Thus, in general terms, a 
recession of trade can be anticipated despite 
the rearmament program. Free enterprise loses 
about 18 foundries—it is difficult to say just how 
many, as scme of the firms expropriated operate 
a number of plants. ... . The steel castings in- 
dustry loses 25 per cent of its capacity to the 
State. 

We fail to see what benefits can accrue from 
the creation of an iron and steel monopoly. It 
will not produce an extra ton of pig iron or in- 
gots; no price reduction is in sight and labor 
relations cannot very well be improved as har- 
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mony has reigned within the industry for many 
decades. The change-over will not bring in a 
single dollar nor will it make for easier sales in 
foreign markets. The competition between the 
State works and those left to private enterprise 
will create all sorts of difficulties and potential un- 
pleasantness. It is reasonable to forecast that the 
number of non-producers will be increased, so 
producers will have to work harder to keep some- 
body else’s family. 

The new conditions mean that one more raw 
material—pig iron—will be produced and sold 
by the State and should it follow the same path 
as fuel and electricity, supply and transport, 
more chaos can be expected. All the present 
economic difficulties are not due to the aftermath 
of war—as Sir Claude D. Gibb recently said to 
the Manchester Association of Engineers, leav- 
ing his audience to draw’ their own conclusions. 
However, the country can rely on the foundry 
industry, both the State monopoly and free 
enterprise sections, to carry on intelligently to 
service all other industries with their essential 
requirements in cast products. 
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INDUSTRIAL 


This paper briefly discusses the part which an industrial 
engineer can play in the foundry industry and shows 
what his training and experience have been and how 
they can best be utilized. This is one of a series of 
papers presented at a Foundry Educational Foundation 
meeting February 15 and 16. Practical, as well as theo- 
retical training is received by most college students 
now entering the foundry industry through summer 
work in industrial foundries or cooperative courses. 


PRODUCTION OF CASTINGS requires the integration ol 
the efforts of human workers and the operation ol 
machines. Skill and knowledge conquer matter; in- 
sight and wisdom conquer men.' Matter and men 
are the subjects which the industrial engineer studies 
during his five years as an undergraduate at Ohio 
State University. 

Insight and wisdom in an engineer indicates that 
he has become, for one thing, a discriminating indi- 
vidual. In addition to the customary engineering 
background which confers upon graduating engi- 
neers the usual skill and knowledge, industrial engi- 
neering attempts to point the way to insight and wisdom 
so necessary for a person who expects to become part 
of supervision and management. 


Foundry Under Industrial Engineering 


Therefore, we believe it is fortunate that foundry 
studies at Ohio State University are associated with 
the Department of Industrial Engineering. Our in- 
dustrial engineers receive the same _ basic skill-and- 
knowledge courses as do all other branches of engi- 
neering. The foundry courses are built into the OSU 
foundry option in industrial engineering which has 
been previously described.?-* A student must be cred- 
ited with 292 hours in order to graduate; 30 hours or 
about 10 per cent of the course work is devoted en- 
tirely to foundry science. Each undergraduate student 
has 18 credit hours devoted to technical elective 
courses. Many select such courses from the regular 
industrial engineering curriculum. 

All engineering students have the same mathematics, 
chemistry, and physics background. Industrial engi- 
neering and foundry option students are required to 
take an additional course in statistical mathematics 
which is a prerequisite for the course in industrial 
quality control, a course concerned with statistical 
quality control. All industrial engineering and foundry 
option students take the courses in metal fabrication 

machine tool practice, heat treating and welding, 
and foundry science. 

Motion analysis and time study, safety engineering, 
labor relations, production control, and management 
of men in engineering industries are courses common 
to industrial engineering and foundry option  stu- 
dents. Regular industrial engineering students take 
courses in tool engineering, and plant design and 
layout. The latter courses are available as technical 
clectives for foundry option students. 

Required for foundry option students in other de- 
partments are two courses in metallurgical engineering 
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and one course in ceramic engineering. Other courses 
in these departments are available as technical elec- 
tives. Our students are required to devote 15 hours to 
non-technical electives in addition to the required 
non-technical courses specified by the curriculum. As 
adviser to all foundry option students, the writer 
generally suggests that the non-technical electives be 
chosen from the fields of logic, philosophy, speech, 
geography, music, etc. 

At Ohio State University, the introductory foundry 
science courses covers the manufacture of castings. Our 
time breakdown for this course is: 

Division 

Patternmaking and Pattern 

Rigging 

Foundry Materials 

Molding and Pouring 

Material Handling 

Cleaning 

Receiving, Inspection, Shipping : 

Melting I! 
These divisions require skill and knowledge. The 
divisions of castings manufacture which require in- 
sight and wisdom include management, supervision, 
motion analysis and time study, labor relations, and 
production control. 

Design for casting manufacture is a complicated 
problem. We believe any design should consider in 
addition to the usual strength and service factors, such 
matters as safe practices, economy of motion by oper- 
ator or service personnel, and whether or not the de- 
sign lends itself to incorporation in an efficient pro- 
duction control system. 

Industrial engineering and foundry option students 
take one course in accounting and one course in fac- 
tory cost accounting so that whenever they enter 
supervision, they will understand cost control. As 
engineers, they can serve as liaison personnel between 
production and the accounting offices. 

A brief outline of the OSU foundry science courses 
indicates the background obtained by the students. 

Industrial Engineering 405. Required for all indus- 
trial, mechanical, and welding engineers. (1) purpose 
of course, foundry history, laboratory procedures, 
grading system and tour of foundry laboratory; (2) 
advantages and disadvantages of fabrication by the 
casting method, and patterns; (3) molding principles 
and metheds; (4) inorganic molding materials; (5) 
tests on sand mixtures, and organic bonding agents; 
(6) gating and risering; (7) brief survey of gray iron, 
white iron, malleable iron, and steel, and cupola 
melting; (8) cupola melting continued, and melting 
of white iron and annealing; (9) steel melting; (10) 
non-ferrous melting, and properties of alloys. 

The laboratory procedure for this course is set up 
to reproduce as well as possible the simultaneous 
operations of molding, core making, melting, pouring, 
cleaning, and inspection of commercial foundries. 

Castings are produced for machine shop exercises, 
for the Department of Mechanics, and for the Uni- 
versity Service Department. Each member of the class 
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rotates on assignments so that he takes part in floor 
molding (loose and gated patterns), bench molding 
(match plates, cope and drag mounts), machine mold- 
ing (match plates, cope and drag mounts), core 
making (hand and machine), sand mixing, melting 
and pouring of cupola iron, brass and aluminum 
alloys, shakeout, grinding, and chipping. 

The rest of the foundry courses do not have a hard 
and fast outline because the subject matter is con 
stantly changing and class discussions preclude a fixed 
schedule. Accordingly, in the following courses only 
general subjects are listed. All are required for foundry 
option students and are elective for students who have 
the proper prerequisites. These courses are: 

Industrial Engineering 505. Lectures cover sand, clay 
minerals, water, and abrasives. Calcination, thixot 
ropy, and the mechanism of bonding are discussed. 
The proper order of adding ingredients to a sand 
mixture is given with reasons for the procedure. Stu- 
dents write several reports on assigned topics. No 
text is available. 

Industrial Engineering 606. Machine and hand meth- 
ods for the production of molds and cores are dis- 
cussed with reference to the function of molding. 
Principles of soil mechanics are introduced as they 
apply to molding and core making. The advantages 
and disadvantages of green, skin-drying, and baked 
sand molds are discussed. 

When the quarter is half completed the course 
material is changed to gating and risering. Treatment 
is both fundamental and mathematical. Dwyer’s Gates 
and Risers is used as a reference and additional assign- 
ments are given for reports. 

Industrial Engineering 607. This is a continuation of 
IE 505. Subject matter concerns fundamentals of o1 
ganic bonding agents and how such fundamentals 
apply to the foundry industry. No text is available. 
The laboratory exercises are concerned with sand test 
ing at room, baking, and elevated temperatures. 
Laboratory reports and reports on assigned topics. 

Industrial Engineering 716. This course uses all the 
subject material in the previous courses in relation 
to difficulties encountered in manufacturing castings. 
The various types of casting defects are discussed. 
Several reports are required. The A.F.S. ANALYsis OF 
CastTinG Derects is used as an outline. 

Industrial Engineering 717. Deals with the fundamen- 
tals of centrifugal, die, investment, permanent, slush, 
and vacuum casting methods. When known, a mathe- 
matical treatment is applied to the methods. Reports 
on assigned topics are required. No text is available. 

Industrial Engineering 718. The course opens with a 
discussion of heat treating ovens, Then follows mate- 
rial on the heat treatment of all alloys which are al- 
tered by such procedure. At present the laboratory 
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exercises consist of visits to various foundries where 
heat treating operations are in progress. Reports on 
each visit are required as are reports on assigned 
topics. No text is available. 

Industrial Engineering 719. Deals with melting. Time 
given to each alloy is related to its proportion of the 
total weight of castings produced industrially. Discus 
sions include producing melts of the best “melt qual- 
ity.” The A.F.S. HANDBOOK OF CUPOLA OPERATIONS is 
used as a text for part of the course. 

Students in this course carry out all details of 
charging melting, and tapping the cupola for the 
heats at which introductory foundry students pour. 

Where can the graduate industrial engineer fit into 
foundry operation? The Foundry Educational Foun 
dation has prepared a list entitled Functions of Com 
pany Divisions Where Engineering Ability Can Be 
Applied.* Parts of this are reproduced below to show 
how the industrial engineer fits into the foundry in 
dustry. The specific course titles show how the indus 
trial engineer has been especially trained for the field 
under consideration. Details on course content can 
be found in the Ohio State University catalogue. 

Cast Products. Use or Castincs (application)—in 
preparation for this field students study—tool engi 
neering, plant equipment and design, product engi- 
neering, and engineering economy. CastinG Design— 
same as above plus two courses in machine design. 
New Cast Propucts—same as Use of Castings and 
Casting Design. Competitive ANALYSiIs—engineering 
economy. 

Casting Sales and Markets. SaLes MANAGEMENT—per- 
sonnel management in engineering industries, and 
problems in sales engineering. ADVERTISING and PRoMo- 
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TION—no direct course but can be studied as an elec- 
tive in Department of Commerce. MARKET ANALYSIS— 
plant equipment and design; commerce courses. SALES 
ENGINEERING—problems in sales engineering. CUSTOMER 
Service—all industrial engineering courses have a 
bearing on service where insight and wisdom are as 
important as skill and knowledge. BRANCH MANAGE- 
MENT—personnel management in engineering indus- 
tries, problems in sales engineering, and production 
control research. ForEIGN SALEs—same as Advertising 
and Promotion and Branch Management. 

Cost Control. FINANCING — corporate organization 
and control. Costs and AccouNTING—two separate 
operations. For Accounting, industrial engineers take 
two accounting courses. For Costs, they study produc- 
tion control charts, methods analysis, work measure- 
ments and standards, industrial quality control, tool 
engineering, plant equipment and design, production 
engineering, engineering economy, production control, 
safety engineering, and special problems in: personnel, 
time and motion study methods and evaluation, pro- 
duction control and economy, quality control, safety 
engineering, plant design, production engineering. Or- 
FICE MANAGEMENT—methods analysis, work measure- 
ments and standards, methods engineering, and per- 
sonnel management. Statistics—statistical methods in 
engineering, production control charts, work measure- 
ments and standards, and industrial quality control. 

Castings Manufacture. PropUCTION DESIGN AND PLAN- 
NING—tool engineering, plant equipment and design, 
production engineering, engineering economy, pro- 
duction control, safety engineering, and problems in 
production engineering. STANDARDS AND METHODS— 
production control charts, methods_ analysis, work 
measurements and standards, and methods engineer- 
ing. TOOLING aNpD Riccinc—foundry molding methods, 
tool engineering, and foundry casting methods. Matn- 
TENANCE—all industrial engineering, mechanical en- 
gineering, electrical, and mechanics courses. 

Supervision—labor problems, labor relations, per- 
sonnel research in engineering industries, and _per- 
sonnel management. INspecTION—strength of materi- 
als, metallography, and physical metallurgy of iron 
and steel. Quatity Controt—statistical methods in 
engineering, production control charts, industrial 
quality control, and special problems in industrial 
engineering. StorEs AND YaRD—plant equipment and 
design, and engineering economy. PLANT TRANSPORTA- 
Tion—plant equipment and design, and engineering 
economy. SHIPPING —plant equipment and design. 
StockrooM—plant equipment and design. 

Purchasing. Source OF MATERIAL OR Parts—foundry 
molding materials, foundry materials, production con- 
trol, industrial quality control, and production con- 
trol research. INTERVIEWING SCHEDULING—production 
control. PURCHASE ORDERS AND CONTRACTS—corporate 
organization and control. CLEARANCE OF DELIVERED 
ITeMs—production control. 

Personnel. EMpLOYMENT—psychological problems in 
engineering personnel research in engineering indus- 
tries, and personnel management. EMPLOYEE SERVICE 
ACTIVITIES — personnel management. SaFreTy — safety 
engineering, and safety engineering research. LaBor 
Retations—labor problems, personnel management, 
labor relations, and personnel research in engineering 
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industries. PuBLIc AND EMPLOYEE RELATIONS—produc- 
tion control, plant equipment and design, and per- 
sonnel research in engineering industries. 

Two graduates of Industrial Engineering have pre- 
sented papers or had an article published indicating 
the relationship of industrial engineering to the 
foundry industry. Harry Placke, G.H.R. Foundry Div., 
Dayton Malleable Iron Co., Dayton, Ohio has present- 
ed two papers entitled “Application of Quality Con- 
trol in a Foundry.” One was given at the 1950 Ohio 
Regional Foundry Conference, the other before the 
Columbus (Ohio) Chapter of the American Society of 
Quality Control Engineers. John W. Anibal, Chev- 
rolet Gray Iron Foundry, General Motors Corp., Sag- 
inaw, Mich., has described® the engineering of the 
overhead sand preparation and distribution system 
for the foundry laboratory at Ohio State University. 
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Develop New Calibration Procedure 
For Determining Test Sieve Openings 


SIMPLE, RAPID PROCEDURE for determining the effec- 
tive opening size of testing sieves, has been developed 
by V. R. Deitz and F. G. Carpenter of the National 
Bureau of Standards, Washington, D. C. 

Employing calibrated glass spheres of graduated 
size, the new method determines the effective opening 
of a sieve, i.e., the opening corresponding to the 
largest size of calibrated spheres that will just pass 
the sieve. With this method, sieve analyses made at 
different laboratories with varying sets of sieves, can 
now be reported with reference to the same openings, 
and discrepancies which occur under existing meth- 
ods can be greatly reduced. 

Evaluation of the effective opening of a sieve with 
the glass spheres is easily accomplished by sieving a 
calibrated sample of the spheres in exactly the same 
manner as in the usual sieve analysis. This sample 
contains a continuous distribution of sphere sizes. 
The weight percent passing the sieve is evaluated, 
and the effective opening of the sieve can then be 
read directly from a calibration curve supplied with 
the sample. Once the effective size of each of a set 
of sieves is known, al! sieve analyses made with the 
set can be corrected by a simple graphical process to 
give the same values as a set of standard sieves. 

A limited number of the calibrated glass-sphere mix- 
tures are available at a charge of $10.00 each from 
J. M. Brown, Secretary, Bone Char Research Project, 
Inc., % Revere Sugar Refinery, 333 Medford Street, 
Charlestown 29, Mass. Purchasers are requested to 
report their experience in the use of these spheres to 
Dr. V. R. Deitz, National Bureau of Standards. 
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Arthur Smith, au 
thor of “Zircon 
Sands — Properties 
and Uses in Cores 
and Facings,” Page 
64, is secretary of 
Millmaster Chem- 
ical Corp., New 
York ... A native 
of Port Chester, 
N. Y., Mr. Smith 
received his degree 
in chemical engi- 
neering from Massachusetts Institute of 
Technology in 1918 and joined Aluminum 
Co. of America at Massena, N. Y., the 
following year . . . He then served, suc 
cessively, as vice-president of Smith, Am 
gwine & Co., Port Chester, N. Y.; sales 
manager of Petroleum Fuels, Inc., Port 
Chester; director of development for 
Sterno Canned Heat, Inc., New York; 
and as chemical sales director for Pfaltz 
& Bauer, Inc., New York . . . In 1943, 
Mr. Smith became divisional manager of 
chemical sales for F. W. Beck & Co., Inc., 
New York, and when that organization was 
merged with Millmaster Chemical Corp. 
became secretary and a director of Mill- 
master. 


F. E. Sutherland, 
author of “Watch 
Your Cast Iron 
Chills!” on Page 55, 
is technical assist- 
ant to the foundry 
superintendent, 
Dominion Engi- 
neering Works, 
Montreal . . . Mr. 
Sutherland, who at- 
tended the Univers- 
ity of Manitoba and 
McGill University, served in the Canadian 
Army from 1940 to 1945 and has been 
with Dominion Engineering since 1948. 


Arthur Smith 


F. E. Sutherland 


John D. Wozny, 
author of “Set Up 
Casting Welding 
Standards and Pro- 
cedures,” Page 72, 
is a lifelong resi- 
dent of East Chi 
cago, Ind., where 
he is today research 
metallurgist in the 
Research _Labora- 
tories at American 
Steel Foundries’ In- > Sew 

diana Harbor Plant . . . Holder of a B.S. 
in metallurgical engineering from Purdue 
University in 1941, Mr. Wozny joined 
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American Steel Foundries that same year 
as plant metallurgist .. . In 1944 he was 
named to his present position as research 
metallurgist . . . Mr. Wozny is also 
author of a paper on welding of castings 
which he presented at the 1948 A.F.S. 
Convention, Philadelphia. 


Douglas C. Wil- 
liams, author of 
“Industrial Engi- 
neer in the Found- 
ry,” Page 88, is 
active in the A.F.S. 
Sand Division, serv- 
ing as a member of 
its Executive Com- 
mittee, Green Sand 
Properties Com- 
mittee, and as 
chairman of its 
Mold Surface Committee . . . In his capac 
ity as associate professor of industrial en 
gineering at Ohio State University, Dr. 
Williams has been active in interesting 
engineering students in the foundry in 
dustry and has been instrumental in the 
formation of the A.F.S. Student Chapter 
at that institution, serving as it Faculty 
Advisor . .. A graduate of Beloit College, 
Dr. Williams entered the foundry industry 
as a member of the staff of American Steel 
Foundries’ Research Laboratories, East 
Chicago, Ind., leaving there to attend 
Cornell University, where he received M.S. 
and Ph.D degrees and served as an A.F.S. 
Research Fellow, working under the late 
Dr. H. Ries on the A.F.S. Sand Research 
Project . . . In 1948, Dr. Williams was 
named assistant professor of industrial 
engineering at Ohio State University, 
where he is in charge of the school’s 
foundry operations. 


D. C. Williams 


Walter L. Miller, 
co-author with 
George Norwitz of 
“Determine Silicon- 
Copper-Iron in 
Monel Metal,” Page 
80, one of a series 
of articles on metal- 
lurgical chemistry 
that have appeared 
or will shortly ap 
pear in American 
Foundryman, is 
chemist-supervisor at New York Naval 
Shipyard’s Material Laboratory, Brooklyn 
... A graduate of Columbia University 
in 1929, Mr. Miller joined Sherwin 
Williams, Inc., Newark, N. J., that same 
year as chemist, leaving there to become 
chemist for the United States Food and 
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Drug Administration, New York .. . In 
1934, Mr. Miller was named chemist for 
the New York Naval Shipyard, Brooklyn, 
and in 1943 was appointed supervisor . . . 
A past vice-president of the Engineers 
Association of the Material Laboratory, 
Mr. Miller is an archer of national reputa- 
tion, holding all present distance shooting 
records, using a plastic reinforced bow 
he invented. 


George Norwitz, 
co-author with 
Walter L. Miller of 
a series of articles 
on metallurgical 
chemistry that have 
appeared or are 
scheduled to appear 
in future issues of 
American Foundry 
man, is chemist in 
the Material Lab- 
oratory of New 
York Naval Shipyard .. . A graduate of 
Temple University, Mr. Norwitz was em 
ployed as a chemist at Philadelphia Naval 
Shipyard from 1941 to 1947, when he was 
transferred to the New York Naval Ship 
yard .. . He has published several articles 
on metallurgy in national chemical maga 
zines. 


George Norwitz 


Metropolitan Brass Founders 
Celebrate Anniversary 


ON THE occasion of their 4lst anniver 
sary, some 200 members and friends of the 
Metropolitan Brass Founders Association, 
composed of non-ferrous foundrymen 
within a 50-mile radius of New York 
City, celebrated with a floor show and 
dance at the Hotel New Yorker. High 
light of the occasion was the presenta 
tion of a $200 savings bond to retiring 
Executive Secretary William E. Leary in 
appreciation of his services. Mr. Leary 
resigned last January to join the staff of 
Wright Aeronautical Corp., Wood Ridge, 
N. J. Presentation was made by Eugene 
Flamma, World Brass Foundry, Inc., 
association president. Mr. Leary is suc 
ceeded as executive secretary by George 
Staub, American Marine Brass Foundry, 
Inc., New York 

Entertainment Committee Chairman 
Patrick Halloran, Halloran’s Brass Found- 
ry, Inc., himself a past president of the 
Association, introduced three other past 
presidents: George Staub, American Marine 
Brass Foundry, Inc.; J. H. Sorenson, 
Columbus Foundry Co.; and Rudolf Rip 
ple, Sunnyside Bronze Foundry, Inc., all 
of New York. 
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NEW SUSTAINING MEMBERS 


Darbyshire Steel Co., El Paso, Texas, M. S. Darbyshire, Pres. 
(Texas Chapter) —Conversion from Company. 

Martin Engineering Co., Kewanee, IL, Edwin F. Peterson, Pres. 
(Quad City Chapter) —Conversion from Company. 


NEW COMPANY MEMBERS 


Ann Arbor Foundry Co., Ann Arbor, Mich., Thomas Cook 
(Detroit Chapter) . 

Bagley & Sewall Co., Watertown, N. Y., W. W. Berrie, Fdy. 
Supt. (Central New York Chapter) —Conversion from Personal. 

E. W. Bliss Co., Toledo, Ohio, B. J. Beirla, Fdy. Supt. (Toledo 
Chapter) —Conversion from Personal. 

Budd Company, Philadelphia, Pa., |. Barclay Jones, Works Mgr. 
(Philadelphia Chapter) . 

S. Cheney & Son, Manlius, N. Y., Stephen S. Cheney, Pres. & 
Treas. (Central New York Chapter) . 

Colonial Smelting & Refining Co., Inc., Columbia, Pa., Martin 
Sanger, Treas. (Chesapeake Chapter) . 

Dean Bros. Pumps, Inc., Indianapolis, Ind., John G. Dean, Prod. 
Mgr. (Central Indiana Chapter) . 

Genesee Foundry Co., Syracuse, N. Y., John D. Mannigan, Gen 
Mer. (Central New York Chapter) . 

Hewitt-Robins, Inc., Passaic, N. J.. W. F. Momary, Fdy. Equip. 
Sales & Dev. (Metropolitan Chapter) . 

C. T. Jacobsen Pattern Maker, San Francisco, Calif., Carrol W. 
Hillcourt, Owner (Northern California Chapter) —Conversion 
from Personal. 

Javelin Fdries. & Mach. Wks., Ltd., Joliette,-Que., Canada, John 
Doyle, Pres. (Eastern Canada Chapter) . 

Lakeside Bronze, Inc., Buffalo, N. Y., Leo G. Smith, Pres. & Secy. 
(Western New York, Chapter) . 

Maddox Fdy. & Mach. Wks., Inc., Archer, Fla., Charles F. 
Andrews, Vice Pres. & Gen. Mgr. (Birmingham Chapter) — 
Conversion from Personal. 

Precision Metalsmiths, Inc., Cleveland, Ohio, Robert R. Miller, 
Pres. (Northeastern Ohio Chapter) . 

Rock Island Metal Fdy., Rock Island, Hl, Jim R. Grafton, Vice 
Pres. (Quad City Chapter) . 

Sollberger Engineering Co., Inc., Marshall, Texas, Gerald Smith, 
Pres. (Texas Chapter) . 

Western Alloyed Steel Casting Co., Minneapolis, Minn., H. F. 
Best (Twin City Chapter) . 


BIRMINGHAM DISTRICT CHAPTER 


Harry M. Burns, Factory Mgr., Stockham Valves & Fittings, Inc., Birming 
ham 

J. R. Cardwell, Met., Stockham Valves & Fittings, Inc., Birmingham. 

B. Y. Cooper, Master Mech., U. S. Pipe & Fdy. Co., Birmingham. 

George L. Crimm, Fdy. Fmn., Jefferson Fdy. Co., Birmingham, Ala. 

Wesley J. Estes, Met., U. S. Pipe & Fdy. Co., Birmingham. 

William Fitzhugh Byrd, Jr., Asst. Met., Alabama Pipe Co., Anniston, Ala. 

James W. Glaze, Fimn., Stockham Valves & Fittings, Inc., Birmingham. 

C. B. Hasty, Jr., Quality Control Engr., U.S. Pipe & Fdy. Co., Birmingham. 

R. N. Hays, Patt. Shop Fmn., Stockham Valves & Fittings, Inc., Birmingham. 

H. S. Hunt, Prod. Supt., U. S. Pipe & Fdy. Co., Birmingham. 

A. L. Jones, Plant Engr., U. 8S. Pipe & Fdy. Co., Bessemer, Ala. 

Francis W. Lane, Jr., Sand Control Engr., Stockham Valves & Fittings, Inc., 
Birmingham. 

Milton H. Lucky, Ind. Power Repr., Alabama Power Co., Anniston, Ala 

Edgar K. McWilliams, Fmn., Stockham Valves & Fittings, Inc., Birmingham 

Charles L. Monroe, Gen. Mgr., Standard Fdy. Mfg. Co., Rockingham, N. 

R. W. Palmer, Melting Fmn., Stockham Valves & Fittings, Inc., Birmingham 

B. Lloyd Parsons, Molding Fmn., Stockham Valves & Fittings, Inc., Birming 
ham 

R. G. Phares, Industrial Engr., U. 8. Pipe & Fdy. Co., Birmingham. 

William Albert Quenell, Asst. Met., Alabama Pipe Co., Anniston, Ala 

Pete Rancont, Jr. Molding Fmn., Stockham Valves & Fittings, Inc., Birming 
ham. 

Charles C. Salvage, Works Engr., James B. Clow & Sons, Birmingham 
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AS MEMBERS 


Woodrow Stevens, Molding Fmn., Stockham Valves & Fittings, Inc., Bir 
mingham. 

W. H. Stuart, Molding Fmn., Stockham Valves & Fittings, Inc., Birmingham 

William J. Tutwiler, Chemist, Stockham Valves & Fittings, Inc., Birming 
ham. 

R. E. Walters, Melting Fmn., Stockham Valves & Fittings, Inc., Birmingham 

A. J. Weller, Pattern Shop Supt., Central Foundry Co., Holt, Ala 

Henry West, Melting Fmn., Stockham Valves & Fittings, Inc., Birmingham 

J. M. Williams, Fmn., Stockham Valves & Fittings, Inc., Birmingham 

Felix Weaver Wood, Jr., Co-op Student, McWane Cast Iron Pipe Co., Birm 
ingham 


BRITISH COLUMBIA CHAPTER 


Alex Chisholm, Salesman, Shanahan’s Ltd., Vancouver, B. C., Canada 
Frank E. Godwin, Fdy. Salesman, Overseas Commodities, Vancouver, B. € 
Canada. 


CANTON DISTRICT CHAPTER 


Joseph E. Scandling, Chief Met., Marion Power Shovel Co., Marion, Ohio 
C. W. Ziegler, Chief Insp., Marion Power Shovel Co., Marion, Ohio 


CENTRAL ILLINOIS CHAPTER 


Samuel P. Gartland, Service Engr., Independent Pneumatic Tool Co., 
Aurora, Ill. 

Cc. C. Lawson, Gen. Supt., Wagner Malleable Iron Co., Decatur, Il 

Wm. R. Messmore, Plant Engr., Wagner Malleable Iron Co., Decatur, Ul 

J. F. Powell, Gen. Supt., Caterpillar Tractor Co., Peoria, Il 

Robert Walton, Fdy. Appr., Caterpillar Tractor Co., Peoria, Ill 

Lawrence Winings, Asst. Supt., Wagner Malleable Iron Co., Decatur, Il 


CENTRAL INDIANA CHAPTER 


Dean Bros. Pumps, Inc., Indianapolis, John G. Dean, Prod. Mgr 

Robert G. Draper, Coreroom Fmn., Central Fdy. Div. G. M. C., Danville, Il 

Gerald Fred, Hoosier Works, Kokomo, Ind 

James J. Garrett, Asst. Plant Engr., Swayne, Robinson & Co., Richmond, Ind 

Robert Kimble, Section Engr., Fabricast Div.. G. M. C., Bedford, Ind 

Harold E. LeConte, Coreroom Fmn., Central Fdy. Div., G.M.C., Danville, Il 

John B. Lucas, Asst. Chief Engr., Heavy Alloy Sec., Fab. Div. G. M. € 
Bedford, Ind. 

Paul John Murphy, Student, Central Fdy. Div., G. M. C., Danville, I 

Glen H. Schluckebier, Coreroom Fmn., Central Fdy. Div. G. M. C., 
Danville, Ul. 

Arnold Von Burg, Gen. Fmn., Nat'l. Malleable & Steel Castings. Co., 
Indianapolis. 


CENTRAL MICHIGAN CHAPTER 


Robert L. Daniels, Employment Mgr., Albion Malleable Iron Co., Albion, 
Mich. 

Arthur H. Dove, Clark Equipment Co., Jackson, Mich 

N. J. Jacobs, Prod. Mgr., Albion Malleable Iron Co., Albion, Mich 

Gardner R. Lloyd, Sec., Albion Malleabie Iron Co., Albion, Mich 


CENTRAL NEW YORK CHAPTER 


S. Cheney & Son, Manlius, N. Y., Stephen 8. Cheney, Pres. & Treas 

Dominick S$. Fantacone, 8. Cheney & Son, Manlius, N. Y 

Genesee Foundry Co., Syracuse, N. Y., John D. Mannigan, Gen. Mgr 

George R. Pickston, Vice Pres. & Factory Mgr., 8. Cheney & Son, Manlius, 
N. ¥. 


CENTRAL OHIO CHAPTER 


Robert P. Barry, Sales & Service Engr., Thiem Products, Inc., Columbus, 
Ohio 

Brown L. Miller, Salesman, Booty Resineers, Inc., Columbus, Ohio 

Mike Shuman, Mgr., Marion Casting Co., Inc., Marion, Ohio 


CHESAPEAKE CHAPTER 


Richard P. Dunphy, Met., Naval Research Lab., Washington, D. C. 

Donald Hoffman, Owner, Hoffman Pattern Works, Hanover, Pa 

Colonial Smelting & Refining Co., Inc., Columbia, Pa., Martin Sanger. 
Treas. 

Harry H. Sommes, Prod. Mgr., Foundry Rubber, Inc., Bethesda, Md. 
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CHICAGO CHAPTER 


Walter F. Craig, Jr., Met. Engr., Climax Molybdenum Co., Chicago. 

T. Cuculic, Sales Engr., American Steel Foundries, East Chicago, Ind 
Ralph John Donat, Design Engr., National Engineering Co., Chicago. 
W. I. Harshbarger, Sales, Hansell-Elcock Co., Chicago. 

H. R. Hartmen, Owner, Trio Brass Foundry, Aurora. 

Edwin J. Jory, Fdy. Engr., National Malleable & Steel Cstgs. Co., Cicero, Il 
W. R. Neely, Salesman, Western Foundry Co., Chicago. 

Walter B. Rowbottom, Salesman, Diversey Fdy. Co., Chicago. 

Robert F. Schmidt, Met., H. Kramer & Co., Chicago. 

Robert M. Shoemaker, Crane Co., Chicago 

George Di Sylvestro, Fdy. Tech., Burnside Steel Fdy., Chicago 

John Taylor, Vice Pres., Lester B. Knight & Associates, Inc., Chicago 
Ronald Webster, Secretary-Sales Mgr., Hydro-Blast Corp., Chicago. 
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New Publication Helps Foundrymen 
Apply Sand Testing To Production 


CONTROL OF SAND by laboratory test alone does not 
give ‘desired results, according to E. C. Troy, foundry 
engineer, Palmyra, N. J., in the introduction to Sym- 
POSIUM ON INTERPRETATION AND APPLICATION OF SAND 
Test DATA FOR THE PRODUCTION OF QUALITY STEEL 
CastinGs, 75-page publication just issued by the Ameri- 
can Foundrymen’s Society. However, he points out, 
such sand testing as the average foundry employs is 
helpful. 

A project sponsored jointly by the A.F.S. Sand and 
Steel Divisions, the symposium was presented at the 
54th Annual Convention of the Society. Authors of the 
symposium and their subjects are: 

“Room Temperature Tests,” J. H. Lowe, Wehr Steel Co., 
Milwaukee. 

“Statistical Control of Green Sand Properties,” W. J. Downey, 
Burnside Steel Foundry Co., Chicago. 

“Properties of Steel Sands at Elevated Temperatures,” P. E. 
Kyle, Cornel! University, Ithaca, N. Y. 

“Use of High Temperature Testing in Contrel of Steel 
Foundry Sand,” R. H. Jacoby and J. W. Mitchell, Key Co., 
East St. Louis, Ill. 

“Interpretation and Appiication of Sand Test Data for Pro- 
duction of Quality Steel Castings, with Reference to the Expan- 
sion Test,’ Henry W. Meyer, General Steel Castings Corp., 
Granity City, Tl. 

“Relationship of Elevated Temperature Sand Test Results to 
Hot Tear Occurrence in Steel Castings,” ]. A. Rassenfoss, Ameri- 
can Steel Foundries, East Chicago, Ind. 

“The Dip Test,” J. B. Caine, consultant, Wyoming, Ohio. 

Helping fill the gap between sand testing and pro- 
duction of sound castings, the authors describe meth- 
ods for evaluating sand test data and give details of 
experiments conducted under carefully controlled con- 
ditions to correlate laboratory results with test or 
production castings. 

SYMPOSIUM ON INTERPRETATION AND APPLICATION OF 
SAND Test DATA FOR THE PRODUCTION OF QUALITY 
STEEL CastTINGs is a paper-bound book, 814 x I1 in., 
with 45 figures, 13 tables, and 20 references. Price to 
A.F.S. members is $3.00; non-member price is $4.75. 
Orders should be sent to: American Foundrymen’s 
Society, 616 South Michigan Ave., Chicago 5, IIl. 
Postage is prepaid if remittance accompanies order. 
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Finds Magnesium Will Dephosphorize 
Molten Iron When Added in Ladle 


J. E. Rehder, Foundry Engineer 
Dept. of Mines & Technical Surveys 
Ottawa, Ontarie, Canada 


DEPHOSPHORIZATION of cast iron by means of mag- 
nesium is indicated by work done in studies on nodular 
iron. Some time ago, the writer was making trials of 
briquets for introducing magnesium into cast iron. 
The briquets were composed of a mechanical mixture 
of crushed silicon-zirconium alloy and magnesium 
powder. The iron to which the briquets were added 
was an induction-furnace melted pig iron at 1430 C, 
containing about 3.8 per cent carbon, 2.0 per cent 
silicon, and 0.7-0.8 per cent manganese. 


DEPHOSPHORIZING INFLUENCE OF MAGNESIUM 





Per cent 





Mg Added s P Mg 
a ~ 0.00 
0.50 0.022 0.090 0.070 
0.070 0.185 0.00 

0.50 0.060 0.085 0.63 
0.038 ~=—- 0.170 0.00 

0.50 0.023 0.045 0.061 
0.069 0.185 0.00 

0.031 0.125 0.037 

0.114 0.027 0.00 

0.34 0.0838 0.018 0.049 
0.125 0.018 0.00 

0.057 0.021 0.014 0.008 22 


Dephos- — 
phorization 








The iron was treated in 50 Ib batches and a post 
inoculant of 1.0 per cent silicon as a silicon-manga- 
nese-zirconium alloy was added in each case. The 
object was to introduce magnesium, the dephosphoriz- 
ing action being incidental. The table shows the 
results of six trials, the last three performed some 
months after the first three. Chemical analyses were 
performed on drillings from test bars poured before 
and after addition of briquets. 


Analytical Methods Used 

In trials, 2, 4, 5, and 6, sulphur was added to the 
furnace to increase initial sulphur content. In trials 5 
and 6 a synthetic low phosphorus pig iron was used, 
of otherwise similar composition. Sulphur determina- 
tions were by the combustion method, phosphorus 
by the standard gravimetric method, and magnesium 
by the wet, mercury cathode method. The phosphorus 
determinations were rechecked in duplicate with 
referee standards. 

Work with the briquets has been discontinued but 
in later work on nodular irons, dephosphorization 
of zero to 15 per cent has been noted with all the 
usual additives, such as nickel-magnesium, copper- 
magnesium, and iron-silicon-magnesium alloys. The 
effect is erratic and no systernatic study has been made. 
It is apparent, however, that dephosphorization is 
easier at higher phosphorus contents, as would be 
expected. The conditions for reproducible or large 
dephosphorizations are not known to the author at 
present; work in this direction is being instituted. 
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FOUNDRY 


Richard L. Bradley has been named to 
direct activities of an expanding training 
and special programs division of Lester 
B. Knight & Associates, Inc., Chicago. Mr. 
Bradley, who comes to Knight from the 
Corporation Service Division of LaSalle 


R. L. Bradley 


Extension University, has been active for 
several years in business training, sales 
promotion and marketing and has pre 
pared sales, merchandising, management 
and supervisory programs used by com, 
panies in a number of different industries. 


R. A. J. Wellington, general sales man 
ager of Precision Metalsmiths, Inc., Cleve 
land, since 1949 has been named vice 
president in charge of sales, and Richard 
W. Devans, vice-president in charge of 


R. A. J. Wellington 
purchasing, will also assume the duties 
of company treasurer and assistant to 


President Robert R. Miller. 


Clifford R. Taylor, president and treas 
urer of The Chas. Taylor Sons Co., Cin 
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cinnati, has been appointed a member of 
the Refractories Industries Committee of 
the National Production Authority, re 
cently created by the Department of Com 
merce to advise that body on special in 
dustry problems relating to the National 
defense effort. Mr. Taylor is also a mem 
ber of the Army and Navy Munitions 
Board and during World War II served on 
the Refractory Industry Committee of 
the War Production Board. 


William F. MacDonald was recently 
elected president of E. F. Houghton & 
Co. of Canada, succeeding the late G. W. 
Pressell. E. H. MacInnis continues as vice 
president and sales manager at the com- 
pany’s headquarters at 100 Symes St., 
loronto. 


Miss D. Ostroff was recently elected 
president of Thomas Paulson & Son, Inc. 
Brooklyn, N. Y., foundry. Miss Ostroff has 
been associated with the Paulson foundry 


Miss D. Ostroff 


for I8 years. Starting as a secretary in 
1932, she has steadily increased her prac 
tical knowledge of the industry and was 
appointed manager of the company in 
1941. Since the death of William E. 
Paulson last year she has been in com 
plete charge of Thomas Paulson & Son, 
Inc., one of the nation’s oldest non-fer 
rous foundries. 


Towner K. Webster has retired from 
active management of the Hydroblast 
Corporation and is now chairman of the 
Board of Directors. Paul H. Dunawin, who 
has served as executive vice-president of 
the company for the last year, has retired 
and will devote his time to private law 
practice. New officers of the company are 
Roderick S. Webster, president; Robert 
K. Strong, vice-president and treasurer; 
D. H. Petty, vice-president; and Ronald 
Webster, secretary. 





W. J. McBrian, vice-president of the 
Caterpillar Tractor Co., Peoria, Ill., has 
accepted the position of vice-chairman of 
the Munitions Board, where he will be 
responsible for procurement and distribu 
tion for the Military departments and will 


W. J. McBrian 


direct and coordinate the work of six 
important offices and agencies. As treasurer 
and as vice-president of Caterpillar during 
World War Il, Mr. McBrian was active 
in procurement, priorities and expediting 
vital war materiel 


George Habian, engineer for Western 
Electric Co., Inc., New York, recently was 
awarded the top cash prize of $300 in the 
Steel Founders’ Society of America’s in- 
ternational design awards program to 


George Habian 


stimulate advanced steel castings engi- 
neering design. Mr. Habian submitted a 
paper and plans for cable reel saddle 
steel castings. Second prize of $200 went 
to Charles L. Babb, engineer in charge 
of design, Centrifugal Pump Dept., Allis- 


AMERICAN FOUNDRYMAN 





Chalmers Mfg. Co., Milwaukee, who sub- 
mitted steel casting designs for outer 
barrel and suction nozzle ends for a high- 
pressure multi-stage centrifugal pump. 
Third prize of $100 was awarded Leonard 
G. Daniels, research metallurgist, Thomp- 
son Products, Inc., Euclid, Ohio, who was 
a member of Precision Metalsmiths, Inc., 
at the time of submitting a design for 
production of an aviation selector valve 
cylinder entailing conversion from welded 
assembly to steel investment casting. Other 
award recipients were: L. N. Tangeman, 
Dempster Mill Mfg. Co., Beatrice, Neb.; 
Orrin F. Arnold, Bacon Vulcanizer Mfg. 
Co., Oakland, Calif.; Joseph E. Cruse, 
Continental Farm Equipment Co., Omaha; 
Robert E. Greenawalt, Salem-Brosius, 
Inc., Salem, Ohio; Leo A. Chartier, Wilson 
Trailer Co., Sioux City, Iowa; J. C. King, 
Minneapolis Honeywell Regulator Co., 
Philadelphia; Theodore Cachowski, [ru 
scon Steel Co., Youngstown, Ohio; Ley D. 
Rhoads, General Excavator Co., Marion, 
Ohio; and H. W. Gunther, design engi 
neer, Paris, France. 


J. W. Stuart has been named eastern 
territory machine sales representative for 


J. W. Stuart 


the Osborn Manufacturing Co., succeed 
ing the late George G. Adams. Mr. Stuart, 
who has been in the foundry industry 
since 1933, was formerly foundry manager 
of the Products Machine & Foundry Co., 
Bridgeport, Conn., and is a graduate of 
ri-State College, Angola, Ind. 


William E. Mahin, director of research 
at Armour Research Foundation of Illinois 
Institute of Technology, has been named 
director of the metallurgical projects divi 
sion of the new Metallurgical Advisory 
Board, National Research Council. The 
Board, composed of leading industrial and 
academic metallurgists, will advise the De 
partment of Defense on the research as- 
pects of some of the nation’s most critical 
metals problems. Mr. Mahin will spend 
three days each week in Washington, D. C., 
and the remainder of his time will be 
devoted to research administration at the 
Armour Research Foundation 


Anthony J. Zino, Jr., formerly sales 
promotion manager and chief lubrication 
sales engineer for the Swan-Finch Oil 


(Continued on Page 123) 
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Winners of Detroit Chapter’s Wood and Metal Pattern- 
making Apprentice Contest honored at the Chapter’s 
annual Old Timers and Apprentices Night March 16, 
are, left to right: Robert E. Bloch and Louis Conz of 


Central Illinois 


Robert J. Paluska 
Caterpillar Tractor Co. 
Chapter Publicity Chairman 

MARCH DINNER MEETING found 120 
members and guests on hand to wel- 
come two distinguished. visitors—A.F.S. 
National President Walton L. Woody 
and A.F.S. National Secretary-Treasur- 
er Wm. W. Maloney. 

National Director Frank W. Shipley, 
Caterpillar Tractor Co., Peoria, Ill, 
a charter member and past chairman 
of the chapter, introduced Messrs. 
Woody and Maloney and each gave a 
brief talk about the Society. 

Mr. Woody pointed out some of the 
many things the Society does to fur 
ther its aim—to make the foundry a 
better place to work—and Mr. Ma 
loney remarked that A.F.S. has grown 
to more than 9,500 members, belong- 
ing to 40 chapters and 10 student 
chapters in the United States, Canada 
and Mexico, and from overseas. 

Guest speaker for the meeting Frank 
S. Brewster, Harry W. Dietert Co., 
Detroit, speaking on sand control, 
stated, “The proper sand mixture is 
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Benard N. Ames, New York Naval 
Shipyard, Brooklyn, Technical 
Chairman for Metropolitan Chap- 
ter’s March 5 meeting, talking 
foundry shop with Speaker Clyde 
L. Frear of the Navy’s Bureau of 
Ships, Washington, D. C. (Photo- 
graph: John Bing, Metropolitan 
Refractories Corp., New York.) 


Cadillac Motor Div., GMC; Joseph Collins, Packard 
Motor Car Co.; Edward Young and James Sosey of 
Ford Motor Co.; and Charles Hands, Century Pattern 
Works. Photo: Walter Ring, Cadillac Motor Division. 


very important in obtaining higher 
production, in making a better qual- 
ity casting, and in decreasing scrap.” 
To emphasize the importance of sand 
control in the foundry, Mr. Brewster 
showed a number of charts and graphs 
showing results of experiments con- 
ducted in the Dietert laboratories. 


Tennessee 

Carl A. Fischer, Jr. 
Fischer Supply Co. 
Chapter Reporter 

REGULAR DINNER MEETING of the 
chapter was held February 23 at the 
Hotel Patten, Chattanooga, with ap- 
proximately 40 members and guests 
attending. 

Speaker of the evening was J. M. 
Kane, American Air Filter Co., Louis 
ville, who spoke on “Present Day 
Thinking on Control Methods for Dust 
and Fumes Within the Foundry and 
for the Surrounding Neighborhood,” 
and showed slides to illustrate his talk. 

Mr. Kane stressed adequate dust and 
fume control in the foundry as playing 
an important part in efficient foundry 
operation and in safeguarding the 
health of employees. He said many 
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states are now forcing industry to take 
proper steps for dust control. A ques 
tion and answer period was held at 
the end of the session and members 
expressed much interest in dust con- 
trol and air pollution. 

Chairman Paul Arnold, U. S. Pipe 
& Foundry Co., appointed a committee 
to nominate chapter officers and di 
rectors for the coming year. Heading 
the committee is W. P. Delaney, Eu 
reka Foundry Co. Members are Karl 
Landgrebe, The Wheland Co.; Paul H. 
Stuff, Ross Meehan Foundries; Sam 
C. Northington, Combustion Engineer 
ing Co.; and Carl Fischer, Fischer 
Supply Co. 

Southern California 

S. L. Jackson 

Electro Metallurgical Div., Union Carbide 
& Carbon Corp. 

Publicity Chairman 

MARCH MEETING was held March 9 
at the Rodger Young Auditorium. 
Following a brief business meeting, the 
Chapter heard Joseph A, Gitzen, Delta 
Oil Products Co., Milwaukee, speak 
on “The Proper Use of Sand Addi 
tives,” in which he described his ex 
periences in compiling facts on addi- 
tives for some 26 years. Mr. Gitzen’s 
talk was interesting and informative. 


Michigan State College 
Kenneth E. Spray 
Chapter Reporter 
FINAL PLANS for the Student-Indus 
try Banquet, to be held May 16, were 
made during the business session of 
the February 6 meeting of the Student 
Chapter. The purpose of the banquet 
is to promote closer relations between 
students and the foundry industry. 
The technical session featured an 
illustrated lecture on “Foundry Mech 
anization” by John Watson, C. O. 
Bartlett and Snow Co., who was as 
sisted by Messrs. Kebort and Watson, 
also of C. O. Bartlett and Snow Co. 
Mr. Watson pointed out that mech 
anization is vital to high production, 
but that the small foundry must guard 
against bottlenecks formed by over 
mechanization of any one department. 
Slides on plant layouts of some 
modern Midwest foundries served as 
a background for Mr. Watson’s inter 
esting talk. 


St. Louis District 


Norman L. Peukert 
Carondelet Foundry Co. 
Chapter Reporter 
MARCH 8 MEETING speaker was R. L. 
McIlvaine, National Engineering Co.. 
Chicago, who discussed “What to Look 
for in a Mechanized Molding System.” 
The speaker supplemented his pres 
entation with large sketches showing 
differences between well-designed and 
poorly-designed molding systems. Cit 
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Enjoying a smoke after a hearty dinner at Wisconsin Chapter’s February 
meeting was this group of foundrymen caught by the camera of Chapter 
Photographer Walter V. Napp, Wisconsin Fire Brick and Supply Company. 


S. D. Martin, Central Foundry Division, General Motors Corp., Danville, 
Til. center, points out an example of foundry advances made through mo- 
tion study to, left, H. G. Haines, Howard Foundry Co., Lecture Course 
Chairman, at a recent Chicago Chapter Lecture Series meeting. Looking 
on at right is Charles Druery also of Central Foundry Div., Danville. 


Snapped at Southern California’s March meeting were Chapter Vice-Presi- 
dent Henry Howell, Howell Foundry Co.; Speaker J. A. Gitzen, Delta Oil 
Products Co., Milwaukee; and Chapter President John Wilson, Climax 
Molybdenum Co. (Photograph: Kenneth Sheckler, Calmo Engineering Co.) 
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ing two mechanized molding systems 
operating in the same foundry, Mr. 
Mcllvaine said that one system, con- 
structed and installed with inferior 
materials and carelessly designed, has 
never equalled the other, a well-de- 
signed unit made of high-quality ma- 
terials, in production. 

Using a lucite model of a storage 
bin, Mr. McIlvaine filled it with al- 
ternate layers of red and white sand 
to illustrate how sand feeds out of 
the center of the bin, leaving the 
sides unmoved. If new sand is con- 
stantly fed into the bin, it will pass 
straight through, according to Mr. 


R. L. McIlvaine, National Engi- 
neering Co., Chicago, discusses 
mechanized molding systems at 


St. Louis District’s March meet. 


Mclivaine. Thus, he said, it is neces 
sary to have two bins, so that one 
can be completely emptied while the 
other is refilling. A lively discussion 
period followed the talk. 


Quad City 


E. C. Zirzow 
Deere & Co. 
Chapter Reporter 

‘TWO HUNDRED FOUNDRYMEN turned 
out for the March 9 meeting to greet 
A. F. S. National Director Frank W. 
Shipley, Caterpillar Tractor Co., Pe- 
oria, Ill., National Secretary-Treasurer 
Wm. W. Maloney and A.F.S. Techni- 
cal Director S. C. Massari. 

Mr. Massari provided the commen- 
tary for the feature event of the eve- 
ning—showing of the A.F.S. Research 
Film, “Fluid Flow in Transparent 
Molds—II,” sponsored by the Society's 
Aluminum & Magnesium Division. 

At a management luncheon held 
prior to the regular meeting, National 
Director Frank Shipley spoke on “How 
Does A.F.S. Membership Help The 
Foundryman?,” in which he pointed 


100 





FUTURE 


@ MAY 15 

EASTERN NEW YORK 

Circle Inn, Lathams 

Howarp Nye 

Crompton & Knowles Loom Works 
Rounp TAasBLe Discussions 


@ MAY 17 


DETROIT 
Cadillac Motor Div., GMC, Cadillac, Mich. 
PLANT VISITATION NIGHT 


@ MAY 18 
TEXAS 


Texas State Hotel, Houston 
ANNUAL BUSINESS MEETING 


CHAPTER MEETINGS 


@ MAY 21 

OREGON 

Heathman Hotel, Portland 

Sound-color film: “Fluid Flow in Trans 
parent Molds—Il” 


QUAD CITY 

Ft. Armstrong Hotel, Rock Island, Hl. 
F. G. STEINEBACH 

Penton Publishing Co 

“What's Ahead” 


@ MAY 23 

CENTRAL MICHIGAN 

Hart Hotel, Battle Creek 

Water HuMMEI 

Campbell, Wyant & Cannon Foundry Co 
‘Costs and Human Relations” 





out that where top management has 
lost personal contact with the Society 
it should appoint or delegate someone 
to represent it in the Society. Mr. Ship 
ley concluded by pointing out the 
value of interchange of ideas and said 
that one idea gained is often worth 
more than the cost of membership. 


Tennessee 

Carl A. Fischer, Jr. 
Fischer Supply Co. 
Chapter Reporter 

MARCH 23 MEETING was held at the 
Hotel Patten, Chattanooga, with ap- 
proximately 45 members and guests 
attending. Paul Arnold, U. S. Pipe & 
Foundry Co., Chattanooga, spoke on 
“Centrifugal Castings.” 

Illustrating his talk with slides, the 
speaker outlined the development of 
centrifugal casting from its earliest 
conception to the present. Citing as 
the most modern example of centrif- 


ugal casting, the making of pipe with 
an outer coating of steel or iron and 
an inner coating of copper or similar 
metal, Mr. Arnold said the blending 
of the two metals is so perfect that it 
is hardly possible to tell where one 
stops and the other begins. Porter 
Warner, Jr., Porter Warner Industries, 
Chattanooga, presided at the meeting. 


Mexico City 
N. S. Covacevich 
La Consolidada, S. A. 
Chapter Chairman 
March | meeting was a triple fea 
ture, opening with a program by Fran 
cisco Diaz Covarrubias and F,. Gonza 
lez Vargas, followed by a showing of 
two Whiting Corporation 
foundry mechanization, and climaxed 
by election of officers for 1951-52. 
Officers and directors elected are: 
Chairman, N. S. Covacevich, La Con 
solidada, S. A.; vice-chairman, Juan 


films on 


Oregon State College Chapter students pouring aluminum in the College’s 
Metal Casting Laboratory are, left to right; W. D. Macomber, L. J. D’As- 
sist, K. J. Allen, A. M. Thompson R. R. Johnson. (Photo: C. Palmer.) 
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FUTURE 


@ MAY 24 

NORTHEASTERN OHIO 

Tudor Arms Hotel, Cleveland 

Past Presipents & NATIONAL 
NIGHT 


@ MAY 28 

NORTHWESTERN PENNSYLVANIA 
Moose Club, Erie 

F. G. STEINEBACH 

Penton Publishing Co 

“What's Ahead” 

Tor MANAGEMENT Nicut 


@ JUNE 16 
DETROIT 

Place to be announced 
ANNUAL OUTING 


OFFICERS’ 


CHAPTER MEETINGS 


@ JUNE 19 
EASTERN NEW YORK 


Meeting place to be announced 
ANNUAL PICNIC 


@ JUNE 21 

CINCINNATI DISTRICT 

Summit Hills Country Club, Cincinnati 
StaG Picnic AND GOLF 


@ JUNE 23 
TOLEDO 

Adams Township 
Conservation Club 
ANNUAL PICNIC 





Latapi Sarre, Fundicion de Hierro y 
Acero, S. A.; secretary-treasurer, Fran 
cisco Diaz Conso 
lidada, S. A. 
June, 1951): Luis Delgado Vega, Casco 
S. de R. L.; and Isidro Lopez, El 
Nervion, S. A. Director 
June, 1952): Francisco Madrigal, 
Fundicion de Aceros Tepeyac, S. A. 
All of the new chapter officers and 
directors are from Mexico City. 


Covarrubias, La 
Directors (terms expire 


(term expires 


British Columbia 
T. N. Showring 
Industrial Supplies, Ltd. 
Publicity Chairman 

MARCH 22 MEETING was attended by 
some 45 members and guests, who met 
at the Vancouver Vocational Institute 
to hear J. A. Gitzen, Delta Oil Prod 
ucts Co., Milwaukee, speak on “The 
Causes of Core Failures.” 

Mr. Gitzen started his talk with a 
description of the origin and develop- 


ment of the various types of cores and 
binders in common use in industry 
and went on to discuss the merits and 
applications of each. 

Reasons for many common core 
failures were explained in detail by 
Mr. Gitzen, who said that one of the 
chief causes of core failures is insuffi- 
cient baking, which leaves core centérs 
relatively green. He concluded by us 
ing graphs to illustrate the amount of 
baking time necessary to insure that 
the moisture is entirely removed from 
the cores. 


Central Indiana 
Paul V. Faulk 
Electric Steel Castings Co. 
Chapter Reporter 

Aprit. 2 MEETING featured a talk by 
L. W. Eastwood, Battelle Memorial 
Institute, Columbus, Ohio, on “Un 
soundness in Castings and the Role of 


Lucky winner of an electric shaver in Oregon Chapter’s monthly raffle to 
raise funds for the A.F.S. Permanent Home was Rolly Topping, Electric 
Steel Foundry Co., right, shown accepting his prize from Chapter Chair- 
man James T. Brodigan, Columbia Steel Castings, Inc., at the chapter's 
March meeting. (Photo courtesy Dar Johnson, Electric Steel Foundry Co.) 
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Gas Evolution,” in which he discussed 
castings unsoundness produced by the 
evolution of two types of gas during 
solidification of non-ferrous metals. 
Mr. Eastwood covered both the 
atomic and molecular forms of gas and 
told how they progressively produce 
harmful effects during solidification. 
An interesting question and answer 
period on gases and non-ferrous metals 
followed Mr. Eastwood's talk. 
Nominating Committee Chairman 
Franklin Swain, Golden Foundry Co., 
Columbus, Ind., announced the com- 
mittee’s selection and called for any 
additional nominations to be presented 


Cupola operation was the subject 
discussed by Lyle D. Clark of 
Buick Motor Division, GMC, at 
Eastern New York Chapter’s Feb 
ruary 20 meeting, Lathams, N. Y. 


in writing to the chapter secretary. 
Concluding the meeting was a report 
of the building fund committee. 


Eastern Canada 

M. G. McQuiggan 

Canadian Foundry Supplies & Equipment 
Chapter Reporter 

Marcu 9 the chapter was host to 
Canada’s A.F.S. National Director, ]. 
J. McFadyen, Galt Malleable Iron Co., 
Galt, Ont. Mr. McFadyen, as spokes 
man for the National Office outlined 
the many activities and projects now 
being undertaken by the Society. 

Following Mr. McFadyen’s talk, 
Chapter Chairman Lucien Guilmette 
presented a check on behalf of the 
Chapter for the A.F.S. Building Fund 
to Past National Director E. N. Dela 
hunt, Warden King, Ltd., Montreal, 
who is Canada’s representative on the 
Building Fund Committee. 

In thanking the chapter for the 
donation, Mr. Delahunt 
progress of the Fund to date and sug 
gested that those members who wished 


reported 
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to make individual contributions to 
the Fund do so through him. 
Ss. L. Gertsman, Bureau of Mines 
and Technical Surveys, Ottawa, Ont., 
was the evening's technical speaker and 
gave an excellent talk on “Metal Pene 
tration,” in which he used slides to 
illustrate various degrees of metal 
penetration, defining them as either 
“burn-on” or “penetration.” 
Reporting on investigations carried 
on under his direction, Mr. Gertsman 
said temperature of poured metal and 
pressures exerted by casting bulk, riser 
and sprue heights are governing fac 
tors in the breakdown of mold-metal 
interface. The importance of careful 
selection of grain size in sand and the 
Foundry bull session at Eastern New York Chapter’s March 20 meeting in antag ott é = ypu —_ 
: a“ i F ‘ : our or iron oxide were thoroughly 
cluded, left to right: A. J. Kiessler, General Electric Co.; A.F.S. Nation- explained by Mr. Gertsman 
al Director E. C. Troy, Palmyra, N. J., speaker; Leigh Townley, Adi 
rondack Foundries; and Chairman Leo M. Scully, Scully Fdy. & Machine Co. Western New York 
f E ; Marve Taublieb 

Frederic B. Stevens, Inc. 

Publicity Chairman 

AT 1Ts MARCH MEETING the chapter 
had the pleasure of entertaining seven 
Danish foundrymen, members of a 
team visiting foundries in this country 
under the auspices of the Economic 
Cooperation Administration. In charge 
of the group was N. C. Philpott of 
ECA, who said “These men are here 
under the Marshall Plan to learn how 
to increase their foundry production 
It is their desire to reduce costs, in 
crease production and improve their 
country’s standard of living.” 

Following Mr. Philpotts’ introduc 
tory speech, A.F.S. National Secretary 
Treasurer Wm. W. Maloney outlined 
the program for the 55th A.F.S. Found 
ry Congress and, commenting on the 
immediate future of the castings in 
dustry, said that there will be an 

. i : iad 7 : increased need for quality and that 
Franz Schumacher, Cooper Alloy Foundry Co., Hillside, N. J., speaking plants must be surveyed to find how 
on metal coating of patterns at Toledo Chapter’s March 7 meeting, held they can best increase production. 

at the Toledo Yacht Club. (Photo by R. C. Van Hellen of Unitcast Corp.) It is necessary, Mr. Maloney stated, 





St. Louis District Chapter Chairman John Williamson, Vice-Chairman Ralph M. Hill, East St. Louis Casting 
M. A. Bell Co., makes a few announcements at the Co.; Speaker R. L. McIlvaine, National Engineering 
March 8 meeting. Looking on, from left, are: Techni- Co.; Chicago; and Secretary Paul E. Retzlaff, Busch- 
cal Chairman Fred Zinzer, American Steel Foundries; Sulzer Bros. Diesel Engine Div. Nordberg Mfg. Co. 
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that the foundry industry begin train- 
ing new personnel, find a steady labor 
supply, and train foremen in labor- 
management relations. 

As an example, Mr. Maloney said, 
employees should be encouraged to 
benefit from round table discussions 
and shop courses presented at the 
Foundry Congress. He suggested that 
companies require reports from men 
attending the Convention so that upon 
their return to their plants, open dis- 
cussions can be held on information 
learned. 

Evening’s technical speaker was J. 
B. Caine, foundry consultant, Wyom- 
ing, Ohio, who discussed “Gates and 
Risers.” Primary function of gates, he 
said, is to deliver metal to the mold 
with the least disruption of the sand. 

In explaining the principles of 
hydraulics, Mr. Caine pointed out that 
the principal difficulty in their use is 
human failure such as soft ramming, 
mixed matchplates, and using old gate 
sticks, Causing tear-ups. 

Erosion in the gates, Mr. Caine said, 
is the primary reason for sand in the 
casting. Until ramming improves and 
discontinuous flow of metal over a 
flat surface is eliminated, foundrymen 
cannot hope to improve castings, he 
added. Mr. Caine suggested tilting the 
mold to improve the flow of metal, 
but said that this is difficult, if not 
impossible, in a production plant. 

The speaker pointed out that riser 
sections must be larger than casting 
sections unless exothermic material is 
used. An incorrect riser contact with 
the casting, he said, is the outstanding 
cause of rejection of castings because 
of shrinkage. 

Mr. Caine concluded by saying the 
principles outlined in his talk were 
primarily for steel castings, but funda- 
mentally they applied to other metals 
as well. A sound casting with a maxi- 
mum yield, he ended, is the aim of 
every foundry. 

Evening’s technical chairman was 
Joseph Sander, Tonawanda Electric 
Steel Casting Corp. Chapter Chairman 
A. A. Diebold, Atlas Steel Casting 
Company, Buffalo, presided. 

On March | members of the A.F.S. 
National Office staff—Secretary-Treas- 
urer Wm. W. Maloney, Technical Di- 
rector S$. C. Massari and Convention 
and Exhibits Manager A. A. Hilbron— 
met with chapter officers and directors 
to discuss duties of the Host Chapter 
at the 55th Foundry Congress. Western 
New York chapter officers and directors 
present included Chairm:n A. A. Die- 
bold, Atlas Steel Casting Co.; Vice- 
Chairman Erwin Deutschlander, Wor- 
thington Pump & Machinery Corp.; 
Secretary Roger E. Walsh, Hickman, 
Williams & Co., Inc. 

Directors Walter D. Hunsicker, Wor- 
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Photographed at Quad City Chapter’s March 9 meeting were, left to right, 
A.F.S. National Secretary-Treasurer W. W. Maloney, A.F.S. Technical 
Director S. C. Massari, Chapter Chairman H. A. Rasmussen, General Pat- 
tern Corp., and National Director F. W. Shipley, Caterpillar Tractor Co. 


Chapter chairman L. Guilmette, left, Canadian Foundry Supplies & Equip- 
ment, Ltd., presents a check for Eastern Canada Chapters donation to 
the American Foundrymen’s Society Building Fund to Past National Di- 
rector E. N. Delahunt, Warden King, Ltd., right, as A.F.S. National Direc- 
tor J. J. McFadyen, Galt Malleable Iron Co., Galt, Ontario, looks on. 


Central Indiana foundrymen line up for the chance to donate to the 
A.F.S. Building Fund at the March 5 meeting. Accepting contributions 
(center, smoking cigarette) is William B. Ziegelmueller, Electric Steel 
Castings Co., Indianapolis, fund raising committee chairman. Photograph 
courtesy Henry Yeager, staff photographer, International Harvester Co. 
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Sparking Tennessee Chapter’s February 23 meeting were, left to right: 
Chapter Chairman Paul L. Arnold, U.S. Pipe & Foundry Co.; Frank Rob- 
bins, Jr., Robbins & Bohr, Inc.; Speaker J. M. Kane, American Air Filter 





Co., Louisville; and National Secretary-Treasure) 


thington Pump & Machinery Corp,; 
George A. Knowles, Geo. A. Knowles 
Foundry, Inc.; Henry F. Sproull, A. 
P. Green Fire Brick Co.; John R. Wark, 
Wark Foundry Supply Co.; Robert 
Bruce, Buflovak Div., Blaw-Knox Co:; 
Robert D. Young, Lumen Bearing Co.; 
Joseph M. Clifford, Bison Castings, 
Inc.; W. H. Oliver, American Radiator 
& Standard Sanitary Corp.; Joseph H. 
Sander, Tonawanda Electric Steel Cast- 
ing Co. 

Convention committee chairmen 
present were: Leo A. Merryman, Amer- 
ican Radiator & Standard Sanitary 
Corp.; Otto A. Guenther, New York 
State School of Applied Arts & Sciences; 
Frank E. Bates, Worthington Pump & 
Machinery Corp.; Joseph Zahm, Mas- 
ter Pneumatic Tool Co.; Lynford C. 
Roberts, Combined Supply & Equip- 
ment Co.; and H. Ward Stewart, Jr., 
secretary-manager, Buffalo Convention 
& Tourist Bureau. 


Northwestern Pennsylvania 
Earl M. Strick 
Erie Malleable Iron Co. 
Chapter Secretary 
On MARCH 16, members and guests 
visited United Engineering Co.'s steel 
foundry, Erie, in the afternoon and 
after a dinner in the plant cafeteria 
heard Harold Johnson, National Malle- 
able & Steel Castings Co., speak on 
“Statistical Control in the Foundry.” 
This new tool, which according to 
Mr. Johnson, is not a two-dollar word 
for inspection, has been put into op 
eration in the several National Malle 
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Wm. W. Maloney. 


able plants and has not only given 
the company a measuring stick for 
the quality of its materials, operations 
and products, but has speeded flow 
of materials. After variations are tabu- 
lated and standards set, Mr. Johnson 
said, a check of quality control charts 
shows immediately where corrections 
are needed in the foundry. 


Immediate action is a_ necessity 


when “off-color” variables appear on 
the charts, the speaker said, adding 
that the charts are not a cure-all but 
are rather a measurement stick of the 
efficiency of a foundry. 

Delegations from Erie, Franklin, 
Grove City, Meadville, Butler and Sha- 
ron, Pa., were present. Co-chairmen 
for the meeting were Mark Baatz, 
United Engineering and Foundry Co., 
and Henry McKinney, Butler Engine 
Co, Program Chairman Douglas James, 
Cooper-Bessemer Corp., arranged the 
March meeting. 

March 26 meeting was held at the 
Moose Club, Erie, where 75 members 
heard a coffee talk by O. Carlyle 
Brock, president of Erie Standard 
Products Co., and a big-game hunter. 

Mr. Brock told of a recent trip to 
Central Africa, where he shot ele 
phants, lions, tigers and other big 
game. Mr. Brock then went on to il 
lustrate several startling likenesses be 
tween animals and men. 

Technical speaker for the evening 
was Bruce Norris, Allis-Chalmers Mfg. 
Co., Milwaukee, who discussed “Mod 
ern Aspects of Radiography in the 
Foundry.” This method of inspection, 
he said, is a great help to foundrymen 
in the production of better castings. 

Mr. Norris outlined a brief history 
of radiography and told of various 
methods of using radium and cobalt 
in non-destructive testing. Radiograph- 
ic inspection, he predicted, will 
soon be a standard foundry tool and 
said that development of the betatron 


(Continued on Page 108) 


A.F.S. notables attending Central Illinois Chapter’s March 5 meeting in- 
cluded, seated, left to right: A.F.S. National President Walton L. Woody, 
A.F.S. National Director Frank W. Shipley, Caterpillar Tractor Co., 
Peoria, Ill.; and A.F.S. National Secretary-Treasurer Wm. W. Maloney. 
Standing, left to right, are Chapter Vice-Chairman Robert Dickison, Brass 
Foundry Co., Peoria; Speaker Frank S. Brewster, Harry W. Dietert Co., 


Detroit; Chapter Chairman C, 


W. Russell, Caterpillar 


Tractor Co. 
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... dozens of man-hours — 
by a few minutes of Radiography 


more, radiography often suggests changes in 
casting methods which increase the yield in 


HERE’S a lot of skilled machinist time in- 
tT vested between a cast bronze blank and a 
finished precision gear. And it’s time all lost 
when you wait until the cutting tool exposes a 
gas hole or other irregularity in the casting 
causing rejection. 

Nowadays that time can be saved—saved by 
first proving the casting sound—by Radiography. 
Foundries that do this can be certain that only 
high-quality castings are released. And this is 
the basis for an enviable reputation. What’s 


Radiography... 


another important function of photography 


production runs. 

Get in touch with an x-ray dealer. Ask him 
to give you more details on how Radiography 
can better your foundry operations and increase 
production. Send for a free copy of “Radiography 
as a Foundry Tool.” 


EASTMAN KODAK COMPANY 


X-ray Division . Rochester 4, N. Y. 


Kodali 


TFRADE-MARK 








Paul G. Jordan 
Vulcan Foundry Co. 
Oakland, Calif. 
Director 
Northern California Chapter 


Wm. G. Gude 
Penton Publishing Co. 
Cleveland 
Director 
Northeastern Ohio Chapter 


as 


N. L. Peukert 
Carondelet Foundry Co. 
St. Louis 
Director 
St. Louis District Chapter 
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Lillian K. Polzin 


Minneapolis Chamber of Commerce 


Minneapolis 
Seer 
Twin City Chapter 


John Deere Planter Works 
Moline, Hil. 
Director 
Quad City Chapter 


~ eT 


Earl D. Shomaker 
Kay-Brunner Steel Products Co. 
Alhambra, Calif. 
Director 
Southern California Chapter 


Alfred H. Lewis 


Dominion Engrg. Wks. Ltd. 


Montreal, Que., Canada 
Secretary 
Eastern Canada Chapter 


C. Neal Wilcox 
Electric Steel Foundry Co. 
Portiand, Ore. 
Director 
Oregon Chapter 


Jos. A. Shuffstall 
National Erie Corp. 
Erie, Pa. 
Director 


Northwestern Pennsylvania Chapter 


J. T. Westwood, Jr. 
Blue Valley Foundry Co 
Kansas City, Mo. 
Director 
Mo-Kan Chapter 


Herman G. Hetzler 
Hetzler Foundries, Inc. 
Rochester, N. Y. 
Director 
Rochester Chapter 


Joe G. Risney 
Risney Foundry Equip. Co. 
Milwaukee 
Secretary 
Wisconsin Chapter 
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LETTERS TO THE EDITOR 








Band Filing Casting Fins 


Since reading H. J. Chamberland’s 
paper; “Continuous Filing as Applied to 
Castings” (AMERICAN FOUNDRYMAN), De 
cember 1950, page 37), I've been wonder- 
ing what effect fins on gray iron castings 
would have on rate of metal removal and 
on file band life. Because of their small 
section and rapid cooling, fins are white o1 
at least very hard. I have not used band 
filing on castings but have used it on 
annealed tool steel with substantial sav 
ings in cost without sacrificing accuracy 

Ricuarp J. Worr, Engineer 
Stone & Webster Engineering Corp 
Boston, Mass. 


Since the size of the fin and the com 
position of the metal control the hardness 
there are times when it is advisable to re- 
move the fins by friction sawing or con 
ventional sawing. It is then possible to 
follow up with band filing to get a smooth 
accurate finish. 

H. J. CHAMBERLAND, Field Res. Eng. 
DoALL Co. 
Springfield, Mass. 


Fundamentals — Pro and Con 


The following letters and auther’s reply 
have been received in response to the pub- 
lication of “Foundry Sand—Getting Down 
to Fundamentals,” by Clifford E. Wen 
ninger, director of foundry research, Uni- 
versity of Kentucky, which appeared in 
the January 1951 issue of AMERICAN 
FOUNDRYMAN, page 45. 


This article puts in plain language an 
argument which I have been trying to 
formulate for some years. 

B. Richarpson, Met. Res. Eng. 
Steel Castings Institute of Canada 
Toronto, Canada. 


We wish to congratulate Mr. Wenninger 
on a most interesting article and feel cer- 
tain it will prove valuable to the industry. 

W. H. Snutt 
York Corp. 
York, Pa. 

It seems that the content of this paper 
does not justify such an ambiguous title as 
“Getting Down to Fundamentals”. From 
this title the reader can expect that the 
data presented in this paper should per- 
mit one to put sand research on the fun- 
damental basis. But what fundamentals 
are advanced in this paper? Possibly the 
dip test would be the answer to this ques 
tion. With the development of the dip 
test, the author says, “industry got back on 
the road to fundamental knowledge.” 

It is realized fully by writer that Caine’s 
dip test as well as other similar methods,’ 
where sand specimens are brought into 
intimate contact with the molten metais 
at different temperatures, are of great im- 
portance. However, it is not clear how 
these tests are getting us on the road to 
fundamental knowledge. 

Fundamental knowledge is based on 
data which permit one to predict differ 
ent phenomena. For instance, the de- 
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velopment of the constitution diagrams of 
different metal systems, showing a definite 
relation between composition, temper 
ature and structure, is fundamental and 
permit one to predict different physical 
properties of alloys. Research of this type 
is presented in the work of R. E. Savage 
and H. F. Taylor* in their recent study of 
the mold-metal interface reactions by the 
use of phase diagrams and x-ray diffrac 
tion analyses. It is believed also that a 
study of foundry sands using the petro 
graphic microscope would be of interest 
to the industry. These, in the writer's 
opinion, are examples of basic research. 

At the beginning of the paper it is 
stated: “It may be surprising to many 
foundrymen to find that the foundry 
industry chose the wrong road in the de 
velopment of foundry sand control, that 
we are just about where we started from 
some years ago, and that it remains for 
the industry to travel a new road if it de 
sires to place foundry sand control on a 
firm scientific basis.” 

It is surprising indeed that this and 
other similar statements are offered to the 
reader without supporting them with sub 
stantial data. What is the wrong road and 
what is the new road which would place 
foundry sand research on a firm scientific 
basis? Does it really mean that the numer- 
ous investigations conducted on fineness, 
permeability or compression strength of 
different sands have led the industry on 
the wrong road and should be abandoned? 

Foundry sand control is the youngest 
branch of research in the field of foundry 
metallurgy. In spite of its short history 
one can only admire the fact that foundry 
sand research, particularly during the 
last decade has made such splendid prog 
ress. Such achievements as the develop 
ment of dilatometer for testing different 
properties of foundry sands at elevated 
temperatures, the introduction of the hy- 
drometer method for the determination 
of fineness, or an application of the phase 
diagrams and x-ray diffraction analysis 
in studying the mold-metal interface re 
actions seem to indicate that sand research 
is still marching on the right road and is 
progressing rapidly, with new and more 
precise apparatus and methods of meas 
urements being developed. 

(In this connection the writer wishes 
to call the reader's attention to the recent 
paper on “Methods of Sieve Analysis with 
Particular Reference to Bone Char,” by 
Frank G. Carpenter and Victor R. Dietz, 
Research Paper 2143, Journal of Research 
of the National Bureau of Standards, vol. 
45, no. 4, October 1950. It is well known 
that the sieve analysis is the principal 
test for measuring the particle size of 
different powdered and granulated ma- 
terials. The sources of errors in a sieve 
analysis are: the sieves, the method of 
shaking, and the sample. It was found 
that the largest source of error is in the 
testing sieves themselves. In this excellent 
paper a method is recommended to de 
termine uniformity of sieve openings.) 

It is true that sand research is still an 


art and is based on empirical knowledge 
but it is also true that only through accu 
mulated knowledge based on a great num- 
ber of precise observations can we draw 
at least tentative deductions. It is some 
times found that a tentatively accepted 
theory is incorrect or that it needs further 
improvement. The example cited by the 
author concerning the postulated effect 
of moisture on scabbing may illustrate 
this point. It is now quite obvious, in the 
light of recent experiments, that there 
are other factors besides moisture which 
may be responsible for scabbed castings. 

The writer is, of course, in full agree 
ment with the author that “it is essential 
that the disease (scabs) be studied and 
defined in detail before one attempts to 
prescribe the proper preventive medicine 
(sand control measures) .” He also hopes 
that before long more information will 
be available on this subject. There is no 
doubt that such methods as Caine's dip 
test, Gertsman and Murton's method of 
testing metal penetration, Moore's hot 
toughness test,3 and Savage and Taylor's 
scientific analysis will prove useful tools 
in the true solution of this problem. 
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A. I. KRryYNITsKy 
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Mr. Wenninger’s interesting and provo 
cative article has undoubtedly caused a 
considerable amount of discussion among 
sand researchers and sand control men. 
He suggests that we stop and analyze 
our thinking on sand and see if we are 
going in the right direction. He says, “It 
may be surprising to many foundrymen 
to find that the foundry industry chose 
the wrong road in the development of 
foundry sand control.” He states that it 
is wrong to proceed entirely on empirical 
knowledge, and it is preferable to use 
fundamental knowledge. The Caine dip 
test is suggested as “the most recent, and 
most effective, contribution in getting 
dowa,to fundamentals.” 

Before entering upon a discussion of 
this subject, I would follow Voltaire’s 
advice, “if you would converse with me, 
define your terms.” According to Web 
ster’s dictionary the definition of our 
terms are--att: a system of rules and 
established methods to facilitate the per 
formance of certain actions; empirical: 
pertaining to, founded upon or derived 
from, experience; fundamental: pertain 
ing to a foundation or basis (adjective) , 
a primary or essential principle (noun) ; 

(Continued on Page 117) 
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A test run of "T" Abrasives in your 
plant under your supervision will 
conclusively prove to you that— 


“T"’ means faster cleaning of castings, forgings and 
heat treated parts! 


“T'’ means up to 88% longer abrasive life! 


“T" means longer equipment life — blades, slats, 
end plates, etc. 


“T" means 15% to 50% reduction in total mainte- 
nance and abrasive costs. 


The specific claims made above are backed by A SPECIFIC 
PERFORMANCE GUARANTEE by the producers, National 
Metal Abrasive Co. and Western Metal Abrasives Co. 


For full particulars about “T’ Shot and Grit and PERMA- 
BRASIVE, the “MALLEABLIZED “T’ Abrasive, contact the 
H. W. office nearest you. 


Hickman, Williams (oa OX) 


‘al AG¢ DETROIT CINCINNATI ST. LOUIS NEW YORK 


EVELAND PHILADELPHIA PITTSBURGH INDIANAPOL 
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CHAPTER ACTIVITIES 


(Continued from Page 104) 


by Allis-Chalmers Mfg. Co. has proved 
a great advance in this field. 

Roy Zimmerman, chief inspector, 
General Electric Co., led the discussion 
and showed several slides of castings 


x-rayed by his company 


Oregon 


J. A. Larkin 
Electric Steel Foundry Co 
Chapter Reporter 

SPEAKER at the February meeting 
was R. M. Ronne of the Dependable 
Pattern Works, Portland, whose sub 
ject, “Modern Pattern Rigging,” was 
limited to discussion of coreboxes and 
use of core blowers 

Mr. Ronne stated that foundries in 
this area were slow to accept coreblow 


ers as a means to improve production 


R. M. Ronne, Dependable Pattern 
Works, Portland, Ore., speaking 
on modern pattern rigging at Ore 
gon Chapter’s February meeting. 
(Photograph by Norman Hall of 
Electric Steel Foundry Company.) 


and quality of castings and even now 
they are not usihg machines to their 
best advantage. 

Factors to consider when buying 
coreblowers, he said, are: quantities 
to be made; maximum size core that 
can be made in the machine; utiliza 
tion of the full capacity of the machine 
(t.e., don’t make a single box if a 3 
gang box can be blown in the ma 
chine); have core box made so that 
smail quantities can be hand rammed; 
make provisions for wires in core 
where necessary; and make dryer plates 
to fit top half of core box to make it 
possible to blow the core right into the 
dryer plate 

Some suggestions made by Mr. 
Ronne to the owners of coreblowers 
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were: assign one man to blower and 
let him become a specialist in operat 
ing and maintaining equipment; al 
ways keep boxes clean—dirty boxes 
cause more difficulty in blowing cores 
than any other factor; make use of 
automatic draw feature of the machine 
lor greater economy (if the machine 
draws too slowly, open valve to let 
the air out of the chamber more 
rapidly) ; core boxes must be light but 
strong to resist abrasion and the pres 
sure of the machine, therefore use 
aluminum or magnesium boxes with 
steel faces. 

Iwo motion picture films were 
shown at the meeting on the use of 
chaplets and chills in large Eastern 
foundries. The films are produced by 
the Fanner Manufacturing Co 

The nominating committee for new 
othcers of the Oregon Chapter was 
named by Chairman James T. Brodi 
gan. Members are: George C. Vann, 
Northwest Foundry & Furnace Co., 
chairman; William M. Halverson, Elec 
tric Steel Foundry Co.; Henry C. Weiss, 
Mobilift Corp.; Loren’ E. 
Crawlord and Doherty Foundry; 
George E. Battin, Northwest Pattern 
Works; James L. Henderson, Rich 
Mig. Co. of California; Tony Belusko, 
Electric Steel Foundry Co 

Membership Chairman Loren Bac 


seardsley, 


on introduced new member Sylvester 
Krukowski, Electric Steel Foundry Co 


Eastern New York 


George S. Danner 
American Locomotive Co. 
Publicity Chairman 
MARCH MEETING, held at Circle Inn, 


Proper use of sand additives was 
the topic of a talk by J. Ay Git- 
zen, Delta Oil Products Co., Mil- 
waukee, at Southern California 
Chapter’s March meeting. (Photo- 
graph courtesy of Kenneth F. 
Sheckler, Calmo Engineering Co.) 
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WE ARE DEALING WITH AN 
EXPERT FOUNDRYMAN 
MY DEAR BLOTSON --- 


| DETECT HE BONDS 
HIS MOLDS WITH--- 


CONSISTENTLY 
HIGH QUALITY 


NATIONAL BENTONITE 


It doesn’t take a detective to find out that 
National Bentonite helps foundrymen 
make better molds. A great many expert 
foundrymen have used National Benton- 
ite regularly for years to insure molds 
with high strength both green and hot, 


with minimum moisture content. This last 
point is important, since it means much 
less chance of gas holes and blows. Molds 
made with National Bentonite also yield 
castings with finer finish—and that’s often 
important, too. 


These approved DISTRIBUTORS are ready to supply you. 


American Cyanamid Co. 
New York, New York 

The Asbury Graphite Mills, Inc. 
Asbury, New Jersey 


Barada & Page, Inc. 
Kansas City, Missouri (main office) 
Also— (Branches) 
Tulsa, Okla. - Oklahoma City, Okla 
Wichita, Kansas - Dallas, Texas 
Houston, Texas - New Orleans, Lo. 
G. W. Bryant Core Sands, Inc. 
McConnelisville, New York 
Lloyd H. Canfield Foundry Supplies 
1721 Minnesota Ave., Kansas City, Kas 
Combined Supply and Equipment Company 
215 Chandler St., Buffalo 7, N. Y. 
The Foundries Materials Co. 
Coldwater, Mich. - Detroit, Mich. 
Foundry Service Company 
North Birmingham, Alabama 
James R. Hewitt 
Houston, Texas 
Interstate Supply & Equipment Co. 
647 West Virginia St., 
Milwaukee 4, Wis. 
independent Foundry Supply Co. 
Los Angeles, California 
industrial Supply Co. 
San Francisco, California 


Klein-Farris Co., Inc 
Boston, Massachusetts 
New York - Hartferd, Conn. 
LaGrand Industrial Supply Co. 
Portland, Oregon 
La Salle Builders Supply, Ltd 
Montreal, Quebec, Canada 
Marthens Company 
Moline, Iilinois 
Carl F. Miller & Co. 
Seattle, Washington 
Pennsylvania Foundry Supply & 
Sand Co. 
Refractory Products Co. 
Evanston, Ilinois 
Robbins & Bohr 
janooga, Tennessee 
Smith-Sharpe Company 
Minneapolis, Minnesota 
Steelman Sales Co. 
Chicago, IIlinois 
Stoller Chemical Co. 
227 W. Exchange Ave 
Akron, Ohio 
Wehenn Abrasive Co. 
Chicago, Iilinois 
Mr. Walter A. Zeis 
Webster Groves, Missouri 
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RAILWAY EXCHANGE BLDG. 
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“FALLS BRAND" ALLOYS 


NICKEL 
COPPER 


Production costs are materially 
reducec through the use of 
“FALLS” 50-50 NICKEL COPPER. 


SAVINGS INCLUDE: 


@ increased output 
@ less fuel consumption 
@ fewer rejected castings 


@ longer life for crucibles 
and furnace linings. 


WRITE FOR COMPLETE DETAILS 


Smelting & Refining Division 


BUFFALO 17, NEW YOR K 


Winner of a set of cast book ends 
for longest-time membership in 
A.F.S. at Detroit Chapter’s Old 
Timers and Apprentices Night was 
Claude B. Schneible, president, 
Claude B. Schneible Co., Detroit 
(Photograph courtesy of Walter 
Ring, Cadillac Motor Div., GMC). 


Lathams, N. Y., had as its principal 
speaker E. C. Troy, Palmyra, N. J., 
foundry consultant, who discussed 

Steel Foundry Practice Mr. Troy 
is an A.F.S. National Director. 

Mr. Troy's talk was less of a tech 
nical nature than a discussion of the 
changes that have taken place in the 
foundry industry in the last 20 years 

He described the foreman of 20 
years ago as “the man who could out 
swear any other man in his foundry,’ 
and the metallurgist as a “green kid 
or office boy who was never told the 
mystic rituals necessary to make good 
castings.” This lack of knowledge on 
the part of supervision, he said, gave 
rise to quack methods. 

Since that time, Mr. Troy said, the 
industry has come a long way. Among 
the major developments he cited as 
taking place in the last two decades 
were: 

Sims and Dahle’s solution of the 
pinhole problem by adding aluminum 
to the melt in 1938. 

Development of carbon analysis, 
slag control and the acid process of 
eliminating hot tears and low ductil- 
ity in the years of 1939 to 1941. 

The work of John Williams in mak- 
ing for a better understanding of how 
to overcome shrinkage problems, and 
development of the blind riser 

Gradual accumulation of knowledge 
in controlling sands and the develop 
ment of stronger sands 

According to the speaker, less tangi 
ble but nevertheless contributory to 


(Continued on Page 115). 
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Abstracts below have been prepared by 
RESEARCH INFORMATION SERVICE of The 
John Crerar Library from current Ameri- 
can and foreign literature. For literature 
searches and translations of technical, 
industrial, and scientific literature, and 
Photostats and microfilm, write to: Re- 
search information Service, The John 
Crerar Library, 86 East Randolph Street, 
Chicago 1, Illinois. Rates for above serv- 
ices given on request. 


Lead Bronze Components 


Al121—STRENGTH AND ANTI-FRICTION 
Proverties. A. Rithenbeck, “The Influence 
of Sulphur and Iron on Binary Lead 
Bronze,” Giesserei, vol. $8, Mar. 8, 1951, 
pp. 103-106 

An experimental investigation of the 
influence of sulphur on the structural 
development and hardness of binary lead 
bronze, led to the conclusion that the 
sulphur required for the most 
favorable distribution of the lead is a 
function of the lead content of the lead 
bronze (Pb:S—100:1). Concerning the in 
fluence of iron. it was found that when 
iron was added to exceed the solubility 


content 


limit in copper, the result was a globular 
and especially fine-grained lead bronze 
structure. This was due to the high sur 
face tension of the iron. Such a globular 
lead bronze has better strength and anti 
friction properties than the usual com 
mercial varieties of lead bronze. The limit 
of solubility is influenced by the presence 
of other metals, insofar as they form 
mixed crystals with the copper. The addi 
tion of sulphur does not change the solu 
bility limit, because the sulphur is present 
in the structure in the form of lead 
sulphide. 


European Sand Binders 


Al22—New MATERIALS AND Metuons. E. 
Westerling, “Air-hardening Moulding and 
Core Sands,” Gjuteriet, vol. 40, Dec. 1950 
pp. 203-207. 

A short review of the air-hardening 
binders used in Continental European 
foundries is presented by the author. The 
modern cement-sand technique is de 
scribed and its advantages and disadvan 
tages are enumerated. Some of the more 
commonly used Dutch and German ait 
hardening oil binders are discussed. Some 
oil-cereal-bentonite bonded steel foundry 
sands for dry sand work which do not 
require drying are also reviewed 


Measure Surface Roughness 
on Steel Castings 


Al123—SAND-METAL INTERFACE CONDI 
rions. P. R. Beeley and H. T. Protheroe, 
“The Adherence of Sand on Steel Cast- 
ings,” Journal of the iron and Steel In- 
stitute, vol. 167, Feb. 1951, pp. 141-156 

The authors discuss methods employed 
for the visual comparison of the degree 
of roughness on steel castings, and for 
the numerical assessment of penetration 
A relationship has been established be 


tween metal penetration and sand ad 
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herence. Conditions at the sand-metal 
interface were investigated, and an ex 
planation of the mechanism of adherence 
is presented. The effect of varying the 
bond of the sand was also investigated 
The relative merits of various mold paints 


have been determined 


Iron ‘‘Spark’’ Analysis 


A124—Ox1paTION Process. E. J. Kohl 
meyer, “Iron Sparks During the Process 
of Bessemerizing in a Small Converter 
Giesserei, vol. 38, Feb. 22, 1951, pp. 73-76 

Photographs were taken of the sparks 
observed during the bessemerizing of 
crude iron (with 4.3 per cent C) heated 


high 
From the analysis of the 


in a crucible surrounded by a 
frequency coil 
spark pictures it was found that at 1300 
C and at atmospheric pressure there o¢ 
curred considerable gasification of iron 
in the form of an unstable complex with 
a composition approximately the same as 
iron carboxide, which after being released 
from the furnace decomposed into iron 
and carbon monoxide. The effect was the 
same regardless of whether the necessary 
oxygen was supplied directly or in the 
form of ferric oxide. If air was excluded 
during the 
oxidation of the iron 


process of gasification, the 
carboxide complex 
was prevented, and the gasified iron could 


be obtained in the form of a fine powder 


An 18KW bank of Chromalox Electric Radiant Heaters mounted over a roller conveyor is used for 


eficiently skin drying molds in this installation 


The bank of heaters, 7'% fi. long by 14 fi. wide, is 


adjustable in height for varying mold sizes. Molds are skin dried in 15 minutes 


Infrared Heat Improves Skin Drying of Molds 


MINNEAPOLIS, Minn.—A modern installation of Electric 


Infrared Heaters has 


replaced the old fashioned, conventional method of using a flame torch for skin drying 
molds in this Minneapolis foundry. Five 3600W Chromalox Electric Radiant Heaters 


mounted together in an angle-iron frame are suspended over the molds placed on 


the roller conveyor. The heaters are easily lowered or raised to accommodate the 


various heights of molds being skin dried in the foundry 


After the molds are moved into position, 
the heaters are turned on and left unattended 
for the 15-minute skin drying operation. 
The man who formerly operated the torch 
is free for other duties during the drying 
After drying, the molds are with- 
drawn, as needed, for the closing operation. 
The heaters may be turned off when not 


cycle 


in use. 

The all-metal infrared heaters are not 
damaged by rough handling in the foundry. 
Accidental blows or contact with the molds 
will not affect the heaters. The uniform 
radiation from the heaters evenly heats the 
entire mold. The former over-heating of 
sharp corners and projections in the molds 
is eliminated. 

The working conditions were improved 
by the installation since the heat generated 
is confined to the molds and not spread 








throughout the shop. The elimination of 
the objectional fumes from the torch flame 
further improved the working comfort 

In this same foundry, small miscellaneous 
molds are skin dried with a portable bank 
Radiant 
Ihe drying of deep cavity ladles is also 


of similar Ohromalox Heaters. 


modernized with electric heat. 


MORE INFORMATION 


Further data on this and other efficient applications of 
Chromalox Electric Radiant Heaters is available on re- 
quest from: EDWIN 1. WIEGAND COMPANY, 7609 
Thomas Bivd., Pittsburgh 8, Po. 68-22 


CHROMALOX 
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Bag-Type Dust Suppressor 

1—High efficiency of the Whiting Bag 
Type Suppressor in suppressing dust 
fumes and smoke makes it possible to 
meet stringent regulations governing 
foundry cupolas, metallurgical furnaces 
and other sources of dust in hot gases. 
Used in foundry cupolas, the Whiting 


Suppressor removes all gases from the top 
of the cupola stack and suppresses more 
than 95 per cent of the solids, including 
particulate matter of micron and sub 
micron size. The Whiting Suppressor col 
lects all gases from the stack, cools them 
to an appropriate temperature and then 
filters out virtually all particulate matter 
with a bag-type filter. Automatic controls 
and protective devices are furnished to as 
sure continuous operating efficiency and 
equipment safety. Suppressor is the first 
equipment tor an iron foundry to receive 
an operating permit from the Los Angeles 
County Air Pollution Control District 
Whiting Corporation 


Saw Guide 


2—Portable Skilsaw guide converts a 
portable electric saw into a_ portable 


radial saw in a matter of seconds, permit 
ting on-the-job precision saw cuts. Weigh 


112 


ing 26 lb, guide is easily attached to a 
small platform on two saw horses. With 
rapid adjustments, cross-cuts, bevel cross 
cuts, miters, bevel-miters, rips and bevel 
rips are easily and safely made. Gang 
cutting and preforming become simple 
and precise operations. Made for use with 
Skilsaw Models 77, 825, 87 and others 
with a base width capacity of 4-13/16 to 
5-14 in., guide has a radial range of 120 
degrees (60 degrees right or left) and a 
bevel capacity of 45 degrees. Maximum 
cut-off capacity is 17 in. and maximum 
ripping width is 28 in. Skilsaw, Inc 


Cylinder Mounting 
3—Ingenious new “O” ring cylinder 
mounting permits rapid, easy installation 
of air and hydraulic cylinders singly or 
in space saving, side-by-side manifold 
mounting without need for making actual 


pipe connections to cylinders. Piping is 
directly connected to ports in a machined 
flat-surfaced mounting plate or manifold 
and cylinders are mounted on plate with 
their ports mating in perfect alignment 
with mounting plate ports. “O” ring seals 
at mating surfaces of cylinder ports assure 
leakproof seal under pressure and suction 
Advantages are: greater and smoother 
hydraulic fluid fiow and elimination of 
turbulence and aeration. Miller Motor Co 


Drying Oven 
4—Car-type core and mold drying 
oven has free loading space 15’6” wide x 
310” long x 9'0” high. Cores and molds 


gE 


For additional information on New Products, use postcard at bottom of opposite page. 


are transported in and out of oven by 
flanged wheel cars running on rails on 
floor. Each of two cars has 15’ sq loading 
platform and cars can be combined to 
form single large platform. With normal 
load of 50 tons of large cores, 450 F air 
temperature control point is reached in 
11% hrs from cold start and cores are fully 
baked seven hours after. Features: Genet 
ous heater capacity combined with high 
volume air circulation; uniform baking 

no hot side or cold side to oven. Gas-fired 
heat and recirculating system is mounted 
on roof of oven and built as an extension 
to oven walls, eliminating need for exter 
nal duct work and permitting ready acces 
sibility to fans and burner for inspection 
Michigan Oven Co 


Wetting Compound Blender 
5—Simple and inexpensive to operate 
the Hydroblender automatically mixes o1 
dinary water with Aquadyne Multiphase 
Wetting Compound to produce “wet 
water” at less than 14¢ a gallon for effec 
tive foundry dust control without elab 


orate equipment. In sand conditioning 
a small amount of wet water improves 
workability and uniformity of the molding 
mix. Aquadyne Corporation 


Radial Arm Saw 
6—Model 40-B radial arm saw features 
full capacity to make cuts at any angle 
from 0 to 90 degrees right and left above 
working table, and double 360 degree 
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radial action permits adjusting saw to 
lumber instead of lumber to saw. Other 
features are: automatic locating latches at 
0, 30, 45, 60 and 90 


Saw is available in three 
types—(1) portable, with hand grips, (2) 
mobile, mounted on rubber-tired trailer, 
and (8) stationary, mounted on cabinet- 
type base. Models are available in several 
sizes: 44-5 hp, 1 phase a-c, %-7% hp, 3- 
phase a-c. Delta Power Tool Div., Rock- 
well Mfg. Co. 


Oil and Grease Absorbent 

7—Acco-Dri, 2 dust-free granular ab- 
sorbent for oil and grease, has the sponge- 
like property of holding a large quantity 
of liquid per unit of weight and is not 
affected by heat or cold. Acco-Dri is a fire- 
proof, non-metallic compound that is non- 
injurious to health, is harmless to hands, 
face, clothing or shoes and will not stain 
or mar concrete, metal, wood or painted 
surfaces. Recommended by manufacturer 
as a safety measure to prevent slipping in 
or about machinery or in aisles and pas- 
sageways where emulsified water (soluble 
oil) or grease are present. Non-muddable 
characteristics make it ideal for maintain- 
ing safe footing. Acco-Dri is available in 
full carlots or in split carlots with south- 
ern bentonite and may be stored indefi- 
nitely under cover without deterioratien. 
American Colloid Co. 


Speed Bridge Thermometer 

8—Universal Speed Bridge is a self- 
contained, portable electronic thermom 
eter that covers temperatures 
from -200 C to 1600 C or the equivalent 
in fahrenheit, two of bulbs. A 
great variety of other bulbs are available 
to meet any laboratory or industrial re- 
quirements. Ranges are changed by ex- 
changing two plugs containing bridge arms 
or by ting two switches. Steel 
case 12 x 17 x 8 in. encloses bridge, power 
supply and electronic null indicator. Unit 
can be plugged into any 115 volt, 60 cycle 
line. Manufacturer claims accuracy is 
approximately 0.1 degree over entire scale 
because of 10-turn geared dial that makes 
1000 divisions available. Weiller Instru- 
ments Corporation. 


Dust Precipitators 
$—Bulletin 1728 contains well-illus- 
trated pages and factual information on 
dust precipitators designed to handle fly 
ash, cinders and industria] dusts. Series 
342 precipitators are built in a range of 
standard sizes with two basic arrangements 
and can be modified to fit special require- 
ments. Unique design of unit simplifies 
field erection and unit can be shipped to 
factory in assembled, match marked sec- 

tions. American Blower Corp. 


Power Boiler Conditioner 
10—Agava Power Boiler Conditioner is 
a safe colloidal organic compound that 

ts rust and corrosion and removes 
impurities, oils and scale from boilers. 
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Testing Machines 
14—Eight-page folder illustrates cur- 
rent Amsler machines for tests in tension, in Bulletin TM-101. 
i ey weighs only 6000 Ib., yet 
” develops draw bar pull of 7350 Ib, equal to 
° that of conventional plant locomotives, 
ture samples. Adolph I. Buehler. and operates either on track or on the 
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ground. Equipped with two sets of wheels 
—one for track travel and the other for 
ground travel—the Trackmobile changes 
from track to ground operation in less 
than $0 seconds, thus preventing its be- 
coming bottled-up after completing a 
hauling job. Rated to pull a load of 200 
tons, the Trackmobile has a variety of 
potential applications, which are de- 
scribed in the bulletin. Whiting Corp. 


Abrasive Products 


17—As described in Bulletin 30M-11-46, 
Bay State abrasive products, including 
straight wheels, flaring or straight cups, 
saucers, cylinders and segments, are 
claimed by manufacturer to increase pro- 
duction through fast cutting, reduce re- 
grinds and minimize burning, and 
en tool life between grinds. Bay State 
grinding wheels and segments are made 
by the Koolpore Process, which features 
honeycombing with thousands of induced 
pores, allowing for extra chip clearance, 
faster stock removal and faster cutting 
action. Bay State Abrasive Products Co. 


Castable Super-Refractory 

18—Four-page Bulletin 313 outlines 
physical properties and various applica- 
tions of Tasil Hydrocast, a castable super- 
refractory for use in casting special shapes, 
crucible furnaces or melting aluminum, 
furnace door linings, cyanide furnaces, 
salt bath furnaces, heat-treating furnaces, 
etc. Advantages claimed by manufacturer 
for this hydraulic-setting refractory that 
pours in place like concrete are: ease and 
low cost of construction, high refractori- 
ness, ample hot strength, low shrinkage, 
freedom from spalling and high insulat- 
ing value. Booklet describes grain sizes 
available, physical properties, special 
grades for higher strength, and directions 
for installation. Chas. Taylor Sons Co. 


Electrical Precipitation 

19—28-page profusely-illustrated book- 
let describes the Cottrell Method of elec- 
trical precipitation for combatting indus- 
trial air pollution by removing materials 
suspended in gases, whether in the form of 
smoke, mist, fume, fog or dust. Described 
are manner in which the Cottrell Precipi- 
tator works, two basic types of electrical 
precipitators, general advantages of the 
Cottrell Process and its application to a 
variety of industries. Research Corp. 


Thermit Stee! Castings 


20—Bulletin outlines materials, equip- 
ment and procedures for using ‘Thermi- 
(Continued on Page 127) 
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CHAPTER ACTIVITIES 


(Continued from Page 110) 


the art of good casting were the shop 
practices developed in the core room 
and the cleaning room and in the 
inspection of Castings. 

Mr. Troy concluded his talk by 
Stating that there is need for further 
development in the pattern’ shop and 
in selling of castings. To stay in busi 
ness, he said, foundries must find ways 
of competing with forgings and weld 
ments. 

Guests of the chapter at the meeting 
included D. S. Yeomans, chairman of 
the A.F.S. Metropolitan Chapter; W 
G. Kellogg, National Engineering Co 
Chicago; Miss C. F. Bryant of G. W 
Bryant Core Sand Co.; and W. I 
Clark, American Locomotive Co. 


Awarded a set of Detroit Chapter 
bookends as oldest patternmaker 
present at the Chapter’s Old Tim- 
ers and Apprentices Night was 
Fred Heiden of Ford Motor Co., 
76, with 57 years at the trade. 
(Photograph courtesy of Walter 
Ring, Cadillac Motor Div., GMC). 


Metropolitan 

W. T. Bourke 

American Brake Shoe Co. 
Chapter Reporter 

Apri. 2 MEETING, held at the Essex 
House, Newark, N. J].. was attended 
by 112 members and guests who heard 
Earl E. Woodliff, sand consultant, De 
troit, speak on “Sand.” 

Mr. Woodliff stated that sand and 
cores were responsible for a major 
part of the foundry’s scrap. He stressed 
the need for more sand control and 
less sand testing. Control actually con 
sists first of selecting materials intel 
ligently and second of using the mate 

(Continued on Page 120) 
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the LABORATORY MULBARO 


Better sand control means better castings 
less scrap—lower production costs! 
The Laboratory Mulbaro—today’s 
answer to thoroughly and uniformly 
mulled test batches—gives you accurate 
results. Two or more mixing bowls may 
be used with one machine permitting 
several mixtures to be tested without 
contamination of one batch by another 
— without loss of time. Removable 
mixing bowl and pivot mounted mulling 
mechanism permit easy cleaning. 


Write today for complete information! 


BEARDSLEY & PIPER 
DIVISION OF PETTIBONE MULLIKEN CORP. 
2424 North Cicero Avenue, Chicago 39, Illinois 
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Manufacturers of the Sardslinger © Speedslinger » 
© Nite-Gang © Junior Nite-Gang © Preparator © J&P 
Combination Sand Conditioning and Mulling Unit © 
B&P Champion Speed-Draw © B&P Plate Feeder © B&P 
Turntable ¢ B&P Gyratory Screen © B&P Roller Riddle 
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Product Engineering Co., Portland, Ore., 
has expanded its operation by purchas 
ing all die casting equipment formerly 
operated by Pacific Die Casting Co., Port 
land, and has hired all personnel formerly 
employed in Pacific’s die casting opera 
tions. Addition of Pacific’s equipment to 
Product Engineering’s present die casting 
plant will enable Product Engineering to 
handle any type of die casting job from 
the smallest to the largest, according to 


Rosan, Inc., South Gate, Calif., manu 
facturers of inserts and studs, announces 
an extensive increase in its foundry facili 
ties and will conduct experimental work 
in connection with production of centri 
fugal aluminum and bronze castings 
aluminum and bronze die castings, alum 
inum sand castings, permanent molds and 
plastics. 


John Mohr & Sons, Chicago engineers 


tracts in excess of $14 million for design 
and construction of two complete blast 
furnaces, one at Portsmouth, Ohio, and 
the other at Midland, Pa. The Portsmouth 
furnace will be built for Detroit Steel 
Corp. and is scheduled for completion in 
about 12 months. This furnace will have 
a daily capacity of 1500 ton, making it 
the largest in the United States. The Mid 
land furnace is for the Crucible Steel Co. 
of America, will have a daily capacity of 


900 tons and will start operation in the 
fall of 1952 


Company President R. D. McGilvra. and contractors, have been awarded con 





= \ new plant, to cost upwards of $10 
million, will be constructed for the pro 
duction of calcium carbide by the Natio- 
nal Carbide Co., division of Air Reduc- 
tion Co., Ine., at Calvert City, Ky. The 
new plant will occupy part of a 1000 
acre tract on the Tennessce river, with the 


Teas mann voucuay 
vat : 
Mee US Pat OFF remainder of the acreage held in reserve 
. 


WiGMeST QuaLiTY 
BLACK WLS 


for expansion and to accommodate other 
industries engaged in the manufacture 
of acetylene-based synthetics. Initial rated 


“ar thes panel capacity of the new plant will be 142,500 


Yes Sir! Yes Sir! 
Three Bags Full! 


Three Bags full... Full confidence 
Full performance . . . 


, tons annually, most of which will be 
shipped out of Calvert City to meet grow 
ing demands of metals industries, but as 
neighboring industrial plants are devel 
oped, capacity will be shifted to a “use on 
the spot” basis. The installation will con 
sume more than | million kwh of TVA 
electricity daily and will have two Nor 


Anerican Cortotn Company 
cmicago reer FE, 


wegian-designed electric furnaces, the first 
of their kind to be used in this country 
for production of calcium carbide. Con 
struction of the plant will begin July 1, 
with the first of the furnaces in operation 


these bags mean much by fommery 1, 1958, ond the second 


March 1, 1953 


Great Lakes Carbon Corp., New York 
announces the formation of its Perlite 


to many foundrymen. 
Write us for 0 
Division. [he new division's Industrial 
° Sales Department, with offices at 18 East 
complete information on ‘Sth St., New York City, will be headed 


by Harry Ff 
sible for planning and directing all indus 





h Lewis, who will be respon 
ow om products can help trial perlite sales for Great Lakes Carbon 
solve your problems throughout the United States. Mr. Lewis 

" was formerly manager of the Product De 
velopment Department, Building Products 
Division, Great Lakes Carbon Corp. In 
his new capacity he will have as a primary 
objective broadening of industrial markets 
for new products made from perlite 


American Colloid Company 


Sea? 
MERCHANDISE MART PLAZA Spain's Steel & tron 


Institute to Meet 


SECOND GENFRAL AsseMBLY of the Span 
ish Steel & Iron Institute will be held this 
fall in Madrid. Preceding technical ses 
sions of the Assembly will be extensive 
plant visitations to important Spanish in 
dustrial centers, and social and sightsee 


CHICAGO 54. ILLINOIS 


HIGHEST QUALITY 


ing attractions are planned to make for 
eign visitors welcome. Detailed informa 
tion on the Assembly program, accommo 
dations and functions are available from 
Agustin Plana, director, Iron & Steel In 
stitute, Villanueva 15, Madrid 
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LETTERS 


(Continued from Page 107) 
science: systematized knowledge of the 
conditions and relations of matter; ac 
cepted facts and principles as demon 
strated by induction, observation, or ex 
periment 

The foundations of science were pre 
pared by Aristotle, who organized a re 
search organization in 331 BC with a 
grant of $8,000,000 from Alexander, the 
Great. Aristotle demonstrated what could 
be done by observation and reasoning 
induction). In Aristotle's day, experi 
mental procedure was unknown. The 
fundamentals of science laid down by 
Aristotle remained unchallenged for 1500 
years. During this period littl: progress 
in manufacturing methods was made. It 
was assumed that all fundamental knowl 
edge concerning the properties of materials 
was known and classified. Any person rash 
enough to disprove accepted theories by 
experimental methods was liable to be 
burned at the stake as a heretic 

Our modern scientific age began with 
the founding of the Royal Philosophical 
Society in 1662. This Society was a gov 
ernment sponsored research laboratory, 
which followed the teachings of Sir Fran 
cis Bacon. In his book The Advancement 
of Learning Bacon stated The intellec 
tual world remains shut up within the 
narrow limits of old discoverics—the art 
of invention and discovery remains hither 
to unknown.” Bacon states further: “We 
must go to nature, instead of to books 
tradition, and authority. We must put 
nature on the rack and compel her to 
bear witness [his same thought has 
been expressed by “Boss” Kettering of 
General Motors Corp., who has stated 
When I want to know if a piston design 
is any good, I put it in the engine and 
let the engine tell me.” Kettering, Edison 
and other modern scientists have repeat 
edly demonstrated that actual experiments 
can be far more useful than “funda 
mental” or theoretical knowledge alone 
[he proponents of “fundamental” know! 
edge predicted that airplane flight’ was 
impossible 

Modern scientific methods can be classi 
hed into seven stages. These are 1) De 
fine the problem; (2) Define the purpose 
for working on the problem; (3) Formu 
late the hypothesis, how the solution of 
the problem might be obtained; (4) De 
fine methods to be used in experiments 
5) Analyze the experimental results; (6) 
Draw conclusions from experimental re 
sults; (7) Define the new concept 

The keystone of the modern scientific 
method is (4) the experimental proce 
dure—empirical testing 

An example will be used to illustrate 
the functioning of the scientific method 
The investigator was employed in an 
automotive foundry. The steps in an in 
vestigation were as follows 

1. From 10 to 20 per cent of the 
cylinder blocks made were defective 

2. The purpose of the investigation 
was to find a method of reducing the 
number of defective castings 

3. It was assumed that the hardness 
of water jacket cores might be related to 
casting defect. 

i. The method of experiment was to 
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INSTALL AN 


ANSUL SO, SYSTEM 


The danger of fire is a constant threat in pouring and heat treating of mag- 
nesium . . . fire that is difficult to control and even more difficult to extinguish. 


You can eliminate this ever-present danger by installing: 
1. An Ansul SO, system for mold flushing immediately before 
pouring, and 
2. An Ansul manually controlled system to maintain a protec- 
tive atmosphere in your heat treating ovens. 
The use of Ansul SO, systems eliminates the fire 
hazard by preventing oxidation, reaction and ignition 
of magnesium and its alloys during pouring and heat 
treating operations. 


Ask for your copy of bulletin No. A 939. You will receive 
c lete infor i In addition you can obtain the services 
of one of Ansul’s Chemical Engineers without cost or obliga- 
tion. He will gladly cooperate with you in developing systems 
for your foundry, 
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measure hardness of the cores every hour 
with a core hardness instrument. Also the 
pattern was equipped with a date and 
hour stamp, so that the time of casting 
could be determined. After 30,000 cast 
ings were made, the scrap reports were 
completed, the data were ready for analy 
sis. This is an empirical test 
5. Core Hardness Number of 
of Water Defective Castings 
Jacket Core per Hour 
60-69 2.75 
70-79 3.20 
80-89 2.40 
90-99 1.68 
100 1.20 
6. Tt was concluded that the hard cores 
were properly baked, and the soft cores 


were underbaked. Underbaked cores were 
responsible for part of the scrap castings 

7. Closer control over core-baking con 
ditions was considered necessary. 

Since Bacon's time, the analysis of test 
data has developed into a separate science, 
mathematical statistics, commonly known 
as statistical quality control. Also, since 
Bacon’s time, a great many testing instru 
ments have been devised 

Now, let us return to Mr. Wenninger’s 
article. He states that it is wrong to 
proceed with empirical procedures, and 
we should, rather proceed upon funda 
mental principles. As stated before in the 
Dark Ages, science remained at a stand 
still because it was assumed that all of the 
fundamental principles were known, The 





MORE HEATS...MORE TONNAGE WITH 


ROBINSON REFRACTORIES 


They're engineered and _precision- 


processed for dependable high-perform- 


ance under extreme conditions. Reduce 


your foundry operating costs with Rob- 


inson controlled-quality refractories for 


every foundry need. 


* 
* 
* 
* 
* 
* 
* 


HERE’S A HANDY BULLETIN 
YOU'LL USE ALL THE TIME! 


It's Robinson's Bulletin of Useful Re- 
fractories Data, including brick tables. 
For your FREE copy just drop a line 
to The Robinson Clay Product Com- 
pany, Akron 9, Ohio. 


Silica Brick 

Fire Clay Brick 

Ladle Lining Refractory 

Plastic Fire Brick 
High-Temperature Bonding Mortar 
Fire Clays 

Cupola Blocks 


THE 


ROBINSON 


CLAY PRODUCT CO. 


ESTABLISWHEC 18S6 


AKRON 9 OHIO 





In Canada, THE ROBINSON CLAY PRODUCT CO., LTD., Toronto, Ontario 
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advance of science since the 16th century 
has been due to the idea of experimenting 
and gaining new knowledge from experi 
ments. That is, the introduction of em 
pirical tests and experiments has provided 
a wealth of information and forms the 
basis of our modern science and industry 
Ihe discovery of the effectiveness of peni 
cillin was due to an empirical test. The 
discovery of vulcanizing rubber was the 
result of an empirical test. Thousands of 
other cases could be cited to illustrate the 
tremendous value of empirical tests to 
civilization. Had these investigators waited 
till they fully understood the disease be 
fore they undertook the cure, consider 
how technical progress would have been 
slowed up. Had Wilbur and Orville Wright 
waited until the principles of air borne 
flight were fully understood, we would 
not have the airplane today 

The development of a science is speeded 
up by empirical test procedures The 
foundrymen can solve his own problems 
by trial and error methods faster than by 
any other method. How then is it’ possi 
ble for electrical and electronic engineers 
to design such marvelous equipment 
by using fundamental data only? The 
answer is that there are 250 years of em 
pirical experiments behind them. The ex 
perience of hundreds of investigators has 
been distilled into scientific laws 

In foundry sand science, our background 
of experimental data is very small. We 
know as much about sand now as was 
known about electricity in the year 1800 
We are proceeding in the right direction 
by using physical tests, high temperature 
tests, and other empirical tests. The es 
eventually will be 


sential information 


extracted. Useful control procedures will 
survive and useless procedures will be 
dropped. After many years, the test pro 
cedures that survive will be studied, and 
certain’ fundamental principles will be 
inferred 

The control of foundry sand is at 
present an art. That is, a system of rules 
and methods are used in order to obtain 
certain results. Empirical tests are used 
to control sand. The value of these em 
pirical tests is being determined by the 
industry The Caine dip test is another 
empirical test. These tests have served us 
well. Considering the advances in foundry 
sand science that have been made up to 
date, most of the progress has been due 
to empirical procedures 

What the foundry 
a textbook on molding sand. This book 


industry needs is 


could summarize the experience of hun 
dreds of foundry men and investigators 
and would be a great help in developing 
sand control into a science 
Herxsert H. Fairrivip, Clif. Met 
William Kennedy & Sons, Lid 
Owen Sound, Ontario 


The response to the publication of this 
paper has been both amazing and de 
lightful, and I am sure that the paper has 
accomplished its purpose to get people 
to thinking about what is really funda 
mental to foundry sands and sand con 
trol. The original title of the paper 
Some Thoughts on What is Fundamental 
to Foundry Sand Control” indicated that 
the author was thinking out loud in 


AMERICAN FOUNDRYMAN 





second mistake was that 
condensing the original talk for publica 
tion) we all the 
work that we have been doing here at 
the University of Kentucky funda 
mental sand problems. This left) many 
that the talk and the 
from difficulties en 
selling a fundamental re 
search program to a group of practical 
foundrymen who 
had many mental reservations with regard 


writing. A (in 


deleted references to 


readers unaware 
originated 


countered in 


pape t 


men understandably 
to the key concept of the program; that 
the control of the material and mechanical 
but an in 
the funda 


factors of sand processing is 


direct form of control over 
mental factors of composition, Lemperature 
and time 

From Mr. Fairfield’s comments it seems 
that I failed to make it clear that I hold 
no brief against empirical experimenta 
tion as such, but rather that I strenuously 
object to much of the thinking that has 


evolved from far-fetched extrapolations 


and deductions based upon such 


heartily in 
that 


exper 1 


mentation. I accord with 
general 
knowledge 


am 
fundamental 
led the 


been 


his premise 


has not always way 


actuality, often has forced 
to keep up with the surprising results 
number of 
Yet, in the 


cannot be gainsaid that most of the great 


obtained from any pure em 


pirical experiments end, it 
discoveries that have resulted from empir 
have only 
a high state of perfection through their 
development being furthered by the ap 
plication of fundamental 
knowledge that perhaps was unavailable 
at the moment of discovery 

the the 
development of any technology (the com 
bining of art with science) 
a day of reckoning when the technologist 
must define principles that are equally 
satisfying in explaining and understand 
ing the practical empirical evidence of 
the the more 
relationships of the science. In effect, the 
subject attempt 
part to foundrymen that 

a day of reckoning is bound to come and 
that it might 
thought to what we are really 


ical experimentation reached 


knowledge 


Perhaps more to point, in 


there comes 


art as well as abstract 


paper represents an on 


my warn such 


be well to devote some 
trying to 
control in casting metal into sand molds 
Huxley that 
nothing but trained and organized com 
Regardless of 
procedures used in investigation, common 
that all of the different 


sand practices and variations in all of the 


Thomas wrote science is 


mon sense methods or 


sense indicates 
different foundries must have some things 
Fundamentally 
must be a 


im common speaking 


there basic set of physical 


and = effects 


in some degree to all processes involving 


chemical reactions common 


the molten metal 
rammed sand face 
indicates that only through a 
understanding of effects 

actions can we hope to better understand 
why certain foundries find it necessary to 
introduce certain variations to obtain cet 


results 


casting of against a 
Common sense further 
better 


such and re 


I believe the should make 


to Col 


foregoing 
it clear Krynitsky how the paper 
became subject to criticism with regard 
to title and content. As to the Caine dip 


test, we have found ic to be quite informa 
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Heat Treating 


FURNACES 


For Ferrous and Non-Ferrous 


Defense Products 


Let EF engineers—with their suc- 
cessful record during the World 
Wars I and Il—help you convert to 
defense production. Our complete 
facilities, plus the “know-how 
gained on hundreds of shell, air- 
craft, tank, ammunition component 
and other defense projects can save 
you time and expense. Better write 
us about your change-over problems 
today. 





Gas-Fired, Oil- Fired 





and Electric Furnaces 


any Process, Product or Production 


THE ELECTRI 


WILSON ST. ot PENNA. R&R. 


NACE CO. 
Chio 





Brothers tn. 


606 W. WISCONSIN AVE., MILWAUKEE 3, WIS. 
PHONE: DAly 8-0140 


MUSKEGON, MICH. Phone 4-7248 


ST. PAUL, MINN. Phone EM 6312 





Mallflex gets more 
work done with more 
power in your hand... 
less weight to carry 


and we'll prove it 
in your plant under 
your own conditions 


This Mallflex Flexible Shaft Grinder 
o~ your operator the power of a 4 
p. portable tool in his hands, but, with 
motor weight suspended or on the floor, 
any versatile attachments available 
to cut costs—increase output. Motor 
capacities up to 3 hp. - 
38 Factory Service Branches in U. S. and 
Canada with complete parts stocks serve 
thousands of dealers and millions of users. 


NEW AiR - CUSHIONED 
GRINDING WHEEL GIVES 
FINER FINISH FASTER 
Fits all flexible shaft tools, 
bench grinders and drills, 
Should be in every tool crib. 
$15—with drum, 5 abrasive 
bands, hand pump. 


Mall Tool Company 

7804-E S. Chicago Ave., Chicago 19, Illinois 

0 Please send me your free booklet “‘FLext- 
BLE SHAFT GRINDERS” 

0 I would like a free demonstration in my 
own plant. 

Name 


Company SO 
Address. ae. 
City__ a 


eT Ee 


POWER 
C { TOOLS 


Put POWER into MANPOWER 
Manufacturers of over 1000 Tools for a Million Jobs 
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tive upon the fundamental behaviour of 
a great number of sands tested under a 
wide variety of simulated mold pouring 
conditions. Apparently, and unknowingly, 
we have arrived at conclusions quite com 
patible with those obtained by Moore 
and the Ross-Meehan technicians using 
their new type dilatometer. However, be 
cause of the terms under which our work 
has been performed we cannot present 
details for general publication. It can 
be stated that information from dip tests 
has been successfully used time and again 
to predict the actual behaviour of a spe 
cific sand when applied to a standard test 
casting 

I have quite enjoyed having my thoughts 
praised by one set of eminent authorities 
and hotly condemned by another set of 
equally eminent authorities. Perhaps this 
situation can also be accepted as being 
indicative of the present status of foundry 


sand control in the foundry industry 


Currorp E. WeNNINGER, Dir. Fdry. Res 


University of Kentucky 
Lexington, Ky 





CHAPTER ACTIVITIES 


(Continued from Page 115) 
Materials 
ordered according to definite specifica 











rials properly. should — be 
tions and simple tests made to deter 
mine whether the specifications are 
being met, he said 

The speaker described the character 
functions of the 

binders, stating that 
retain their individual 


characteristics when mixed with sand; 


istics and 
kinds of 
binders 


various 
most 
own 


thus if the properties of the binder 
itself are known, its effect on a mold 
ing 
He recommended keeping the clay 
content of molding sands between 9 
and 14 per cent stating that higher 
percentages tend to develop clay balls | 
while lower percentages result’ in 
higher expansion causing scabs and 
buckles. 

Mr. Woodliff 
spread grain distribution and recom 


or core sand can be predicted 


advocated a_ wide- | 
mended blending two or more sands 

in order to achieve a 4 to 6 screen | 
spread in preference to a 2 to 3 screen 

spread. He emphasized density as an 

important factor in reducing 
buckles and metal penetration, and 
suggested weighing the standard per 
meability test specimen as 
test for density. Weights of less than 
160 grams (corresponding to 95 Ib 
per cu ft), he said, are prone to metal 
penetration, and weights up to 200 
grams (120 Ib per cu ft) have been 
used successfully in steel. Density can 


scabs, 


a simple 


be increased by spreading the grain 
distribution, using higher percentages 
of gravel, using bentonite in combina- 
fire 
or iron oxide, or when necessary using 
a heavy material like zirconite or 


tion with clay, using silica flour 


} 
| 
| 
| 


chromite. 


Automatic 


END DUMP 


For Use With Lift Truck 


item No. C-608 


Speed up production, 

save man-hours with 

our new designed end 

dump, featuring simpler 
dumping by a smooth-operating 
rocker geared to track. Locks during 
loading by safety latch. Built for lift 
or fork truck or with casters. For 
handling and dumping sand, cast- 
ings, scrap, stampings and other 
heavy materials. All-welded con- 
struction. Built of heavy steel plate 
reinforced with heavy angles. Three 
standard sizes—% yard, 1 yard and 
1% yards. 


When Ordering: Always give “item” number 





DESIGNED AND re /, 


16043 FULLERTON AVE. DETROIT 27. MICH 





1, The finest quality Match- 
plates ever produced in our 
history! 


Fast delivery of ordinary 
plates in from 4 to 6 days! 


At prices only slightly higher 
than 12 years ago! 


“SCIENTIFIC 


CAST PRODUCTS@x¢ 


1388 
CLEVELA 


1392 


EAST 40th STREET 


NO J Oni! <¢ 


2520 WEST LAKE STREET 
CHICAGO 12, ILLINOIS 
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FAST . . ECONOMICAL 


Non-Destructive Testing 
Symposium on the Role of Non-Destruc THE COMPLETE EASY TO OPERATE 


tive Testing in the Economics of Pro 
duction. 164 pp. Illustrated. Published by RANGE OF RAPID 


the American Society for Testing Mate MOLDING MACHINES 


rials, 1916 Race St., Philadelphia 3. $2.50 INCLUDE: 

1951) Rl... Rapid Stationary Plain Squeeze Molding Machine ROX RAPID JOLT SQUEEZE 

Six extensive papers and discussions of R2.. Rapid Removable Plain Squeeze Molding Machine MOLDING MACHINE extra 
non-destructive testing in industry are R4.. Rapid Portable Plain Squeeze Molding Machine large jolt cylinder gives an 
frankly aimed at capturing the attention R6.. Rapid Stationary Jolt Squeeze Molding Machine additional 30 jolt capacity 
R7.. Rapid Removable Jolt Squeeze Molding Machine Equipped with knee valves for 
R9X...Rapid Portable Jolt Squeeze Molding Machine operating jolt and vibrator 
R10.. Rapid Portable Hand Squeeze Molding Machine Hand operated squeeze valve 
cutting production costs asap ere tary Squeese Molding Machine Special size bench plate avail 

Sponsored by ASTM Committee E-7 on able 
Non-Destructive Testing, the Symposium 


of management and present unbiased views 
on the potential values of non-destructive 
testing in increasing product quality and 


. Air pressure regulator 
includes papers on “A Basic Guide for pod ir filter — be 


Management's Choice of Non-Destructive used on any RAPID 
ae machine. 
lests, Discontinuities in Cast and 
Wrought Products That can be Revealed 
by Non-Destructive Tests,” “The Role of Features 4 all 
Non-Destructive Testing in the Economics RAPID MACHINES 
of Casting,” “The Economics and Practi Fromes ore made of steel for long weor and 
cal Application of Cobalt 60 in the Radio constant abuse . . . valves ore enclosed and 
. ‘ free from sand and dust . . . plenty of ver- 
graphic Inspection of Steel Weldments, ent etieit = an hi , a « pistons 
‘The Economics of Wrought Steel In and cylinders ore easily removed for repairing 
i. 2 “KN . ae . . . « sturdy head swings to right or left, always 
spection,” and “Management's Responsi perallel to bench plate . . . air regulator avail- 
bility for Insistence on Non-Destructive able for use on all air machines. 
Testing in the Development of New En Send for complete descriptive folder en 
gineering Products and Processes.” RAPID Molding Machines, which hove 
served the foundry field for over 25 years. 


Metal Directory Department A.F. 


Standard Metal Directory, 818 pp., pub The PIONEER MFG. co. 


lished by Atlas Publishing Co., Inc., 425 
West 25 St., New York, N. Y. $15 (1950) WEST ALLIS, WISCONSIN 


Twelfth edition of this Directory is 
divided into five sections: (1) iron and 


steel plants, (2) ferrous and non-ferrous Y | pA E eee 
foundries, (3) metal rolling mills; (4) 

metal rolling plants, and (5) smelters of 

non-ferrous metals. Directory contains e cd Ls 


10,000 detailed reports on foundries and 
other metal plants, listing them geograph 

ically and alphabetically and giving the AA Oo Ad € yY_ 
name of the company, plant equipment, | 
capitalization, products, primary and sec use our 
ondary materials consumed and names of 
the company’s officers, purchasing agent 4 d Cc lti d 
and sales manager. In addition, the Di oun ry onsu ing an 
rectory lists U. S. distributors of pig iron, e e 
ores ferro-alloys and coke ovens, die-cast Metallur ical Service 
ing plants, metal powder producers and g 

sellers, smelters and refiners of non-ferrous 
metals, storage battery manufacturers, to assure 


scrap iron and scrap metal manufacturers, 


dealers in pipe and rails, railway pur BETTER STRENGTH AND MACHINING 
chasing agents, etc. 
THROUGH STRUCTURE CONTROL 

















Apprentice Training 


Teaching Apprentices and Preparing ‘ - 
Training Materials, by Miles H. Ander Chemical Analysis of lron, Steel, 
son. 170 pp. Illustrated. Published by the 
American Technical Society, Drexel Ave. 


at 58th St., Chicago 37. $3. (1950). Brass, Bronze, Aluminum 


This volume provides the technology of 


teaching as it applies to apprentices and CROBAUGH LABORATORIES 

is designed both as a source of tech 

niques for the beginning teacher and as 

a refresher course for experienced teach ESTABLISHED 1894 

ers of apprentices. THE FRANK L. CROBAUGH CO. 
Covered in this volume are background 

and development of apprenticeship train CLEVELAND 13, OHIO 

ing; operation of an apprenticeship pro SU 1-4712 

gram; apprenticeship training in trade 
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CHICAGO 


Infernal Grinding 


WHEELS 


MANUFACTURED 
TO ORDER 


a pid Delve 


Chicago Internal Grinding Wheels 
produce better finishes with no 
sacrifice of wheel life or cutting 
action. They're your best buy be- 
cause — they're “tailor made” to 
your particular specifications and 
on their way to you within hours 
after you order. 


Better Wheels... Faster 


Chicago Wheel’s advanced pro- 
duction technique assures you per- 
fectly balanced Internal Grinding 
Wheels to meet today’s rigid fin- 
ishing requirements. Faster deliv- 
eries, too... . and for special jobs, 
overnight service is available. 
WRITE TODAY for full details on 
all Chicago Wheel products . . . 
and free sample Chicago Internal 
Grinding Wheel. 


CHICAGO WHEEL & MFG. CO. 


Dept. AF + 1101 West Monree St. 
Chicago 7, Illinois 


and industrial education; the craftsman 
and apprentice teaching; problems in ap 
prentice teaching; starting a new appren 
tice class; teaching an apprentice class; 
tests and rating scales; visual aids, analy 
sis of technical content and course con 
struction; preparation of instruction 
sheets; and on-the-job apprentice teaching. 


Welding and Cutting Safety 


Safety in Electric and Gas Welding and 
Cutting Operations. 42 pp. Published by 
American Welding Society, 33 West 39th 
St.. New York 18, N. Y. $0.50. (1950). 

Prepared by a committee sponsored by 
the American Welding Society under the 
procedures of the American Standard 
Association, this booklet (American 
Standard 749.1-1950) reflects best recom 
mendations of welding engineers, safety 
engineers, equipment manufacturers and 
insurance, governmental and labor or 
ganizations. 

American Standard 249.1 covers regula 
tions for the safe installation and oper 
ation of welding equipment for all arc, 
gas and resistance welding processes. Pro- 
visions are included for fire prevention 
and protection in regularly assigned weld- 
ing locations and other areas. Protection 
of personnel is covered from the stand 
point of the welder and of other workers 
in areas adjacent to welding operations. 

Also included are precautions for weld 
ing of materials giving off toxic fumes in 
confined spaces 


Ultrasonic Testing 


Symposium on Ultrasonic Testing. 140 
pp- Illustrated. Published by the American 
Society for Testing Materials, 1916 Race 
St., Philadelphia 3. $2. (1951). 

Ten papers and discussions included in 
this volume represent a summary of the 
history, theoretical aspects, basic princi 
ples of practical testing and _ practical 
applications for the ultrasonic testing of 
materials as presented at sessions spon 
sored by ASTM Committee E-7 on Non 
Destructive Testing at the ASTM Annual 
Meeting. 

Several of the papers include an appro 
priate list of references, and one bibliog 
raphy constitutes 342 references to the 
inspection, processing and manufacturing 
control of metals by ultrasonic methods. 


Arc Welding 


Modern Arc Welding Lessons—AC & 
DC. 192 pp. Published by Hobart Trade 
School, Inc., Troy, Ohio. $ 

This volume comprises Part II of the 
new Hobart handbook, “Electric Arc 
Welding—Procedure and Practice,” and 
contains the complete series of 40 arc 
welding lessons offered by the Hobart 
Prade School. 

Text material is divided into welding 
lessons of gradually-increasing difficulty 
and includes preliminary instructions, 
starting and manipulating the arc, weld 
ing common joints with bare electrodes, 
welding light gage sheets with coated 
electrodes; general welding with coating 
electrodes in the flat, horizontal and over 
head positions; pipe welding, welding cast 
iron and special practices and tests. 


PERMEABILITY 
of Foundry Sand ? 


Yes!... with this 
Gordon { Campbell 
PERMTESTER 


All the advantages of controlled 
permeability in foundry sands are 
available with the PERMTESTER—sim- 
ple, dependable, and convenient to 
use. Recommended for routine found- 
ry production control and for labora- 
tory investigation of new material and 
procedure. 
Write for full particulars. 


otHer Gordon {Campbell 


TESTING EQUIPMENT: 


Core Hardness Tester Direct reading gives 
accurate hardness test in a few seconds. 
Combinati R - Compression Tester 
Simple way to prepare specimens to deter- 
mine compression strength. 

Transverse Test Core Maker For preparing 
core specimens for transverse tests. 
Transverse Core Tester Rapidly determines 
transverse strength of dry sand cores. 
Baking Oven Electrically heated, dries sand 
samples, bakes core specimens. 

Moisture Tester A reliable method of meas- 
uring moisture content. 

Sand Mixer For thorough preparation of 
sample core-sand mixtures. 

Sand Washer The easy-to-use method to 
determine clay content of sand. 





Each of these testing units was designed 
to conform with the recommendations of 
the Committee on Foundry Sand Research 
of the American Foundrymen's Society. 


Complete information upon request 
GORDON 
>< SERVICE: 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Metallurgical Testing Machines + Industrial Furnaces 
& Ovens + Temperature Control Instruments + Ther- 

mocouples & Accessories 
Dept. 18 © 3000 South Wallace St., Chicago 16, III. 
Com. 18 © 2035 Hamilton Ave. Cleveland 14, Ohio 
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PERSONALITIES 


(Continued from Page 97) 


Corp., New York, has been named assist- 
ant to Company President Howard C. 
Moncrieff. Mr. Zino is a past vice-president 
of the American Society of Lubrication 
Engineers. 


Harry G. Andersen, district sales engi 
neer at the Milwaukee office of Link-Belt 
Co., has been appointed district manager 
at Birmingham, Ala. Mr. Andersen started 
with Link-Belt in 1937 at the company’s 
Pershing Road Plant, Chicago, where he 
served in various engineering capacities 
before transfer to Milwaukee in 1948. 


Erik O. Lissell, former director of the 
foundry division of the Swedish Fed 
eration of Mechanical Engineering In 
dustries, Stockholm, Sweden, and editor 
of Gjuteriet, Swedish foundry magazine, 


is now foundry manager Bjérneborgs 


Erik O. Lissell 


Jernverks AB, Bjérneborg, Sweden. The 
foundry produces gray 
compressor and combustion engines, heat 
and corrosion resistant high alloy cast 
iron, steel, non-ferrous castings, and steel 
mill rolls. 


iron castings for 


E. C. Corson, Jr., who has been assistant 
credit manager at the Whiting, Ind., and 
Detroit offices of Federated Metals Divi 
sion, American Smelting & Refining Co., 
has been appointed credit manager of the 
Division's San Francisco territory, which 
includes Portland, Seattle and Salt Lake 
City. Mr. Corson has been with Federated 
for 16 years. 


Ross J. Martin, associate professor of 
mechanical engineering, has been ap 
pointed associate director of the University 
of Illinois Engineering Experiment Station, 
Urbana, IIL, 
between the Station and agencies spon 
soring its investigations. 


where he will serve as liaison 


James F. Squarey has been named 
material control supervisor for Hunt 
Spiller Mfg. Corp., Boston. 


Charles F. Scott has rejoined Hunt 
Spiller Mfg. Corp., Boston, as supervisor 
of foundry production scheduling. Re 
cently for five months he was with Boston 
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Don't STALL Production 


with POOR 
Identification! 


Get PERMANENT 
POSITIVE Markings 
on HOT or COLD 
CASTINGS with 
MARKAL 
PAINTSTIKS 


Photo at Apex Smelting Co., Chicago 


a qwecmay e One Marking Error can cost 


ENGINEERED 
TYPE FOR 
EVERY 
MARKING 
JOB 


you thousands of dollars—and 


much lost production time. 


Marks are FADE-PROOF, WEATHER-PROOF 





Write for 
FREE SAMPLE 


MARKAL CO. 3093 W. Carroll Ave. Chicago 12, Ill. 


“There’s no substitute for the original MARKAL PAINTSTIK" 


* Have you a special marking problem? 
Tell us about it. 











No. 1551-N3 
34 Inch Neutral 
Position 3-Way 
Air Valve 


HAND OPERATED air Valves 


Thousands of Uses Throughout Industry 


@ Universally used and endorsed. Valving mechanism has 
stainless steel body and push-pull rods, brass sleeves, self-sealing 
U-packers and many other refinements, all fully enclosed against 
dirt, assuring long efficient trouble-free operation. No metal to 
metal seating. %’’ to 142"’ sizes, 
position and regular actions. Pipe header mounting plates 
furnished if desired. Write for full details. 


ax Quick-As-Wink 


AIR AND HYDRAULIC 


Control Valves” 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1998 East Pershing St., Salem, Ohio 


3-way and 4-way, neutral 
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" 
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Are you 
a ee: | 


Research has developed 


ASIMAG] 
CYBWNC 


STRAINER CORES 


for you 


Cleaner 
Castings 


Fewer 
Rejects 


Faster 
Production 


ALSIMAG CERAMIC STRAINER CORES are 
smooth, hard, kiln-fired ceramic cores that fit 
into the gate of the mold. They strain the in- 
coming metal and regulate its flow. They are 
tough and withstand all normal foundry pour- 
ing temperatures. Variety of shapes and sizes. 
ALSIMAG CUT-OFF CORES save cut-off time 
by forming a weak joint between the riser and 
casting. Allow riser to be knocked off or cut 
off more easily. Cameron Cores made under 
Patent Number 2,313,517 sold to Meehanite 
Licensees only. 

ALSIMAG GATE TUBES are hard, smooth ce- 
ramic tubes used to form a clean gate for the 
incoming metal. Keep castings cleaner. 

FREE SAMPLES ON REQUEST. Samples of the 
above in stock sizes available on request. 
Samples to your specifications at reasonable 
cost. Test them in your own foundry. Write 
today for your samples. 


AMERICAN LAVA 
CORPORATION 


SOTH YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 


OFFICES: PHILADELPHIA ~ ST. LOUIS CAMBRIDGE, 
MASS. - CHICAGO - LOS ANGELES - NEWARK, N. J. 
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Electro Steel Castings, Inc. Mr. Scott came 
to Hunt-Spiller from the Chelmsford Tron 
Works, Lowell, Mass., in August, 1926 and 
has been engaged in production control 
work since 1936 


Robert G. Faverty, managing director 
of Armstrong-Whitworth & Co., Pneumatic 
Tools, Ltd., Newcastle-on-Tyne, England 
was recently elected a vice-president of 
Independent Pneumatic Tool Co., Aurora 
Ill. Mr. Faverty was formerly manager of 
Independent Pneumatic Tool Co.’s Chi 
cago and Detroit branches. Re-elected 
were Executive Vice-President W. A. 
Nugent, Secretary John A. McGuire anid 
Treasurer James A. Lind. 


OBITUARIES 


Joseph F. Burle, 70, co-founder of Lak« 
side Bronze, Inc., Buffalo, died recently 
at Deaconess Hospital in that city. M1 
Buhrle was foundry superintendent for 
the Buffalo Bronze Corp., for 15 years 
prior to forming Lakeside Bronze, of which 
he had been vice-president and treasurer 
for 19 years at the time of his death 


George G. Adams, sales engineer for the 
Machine Division of Osborn Manufactur 
ing Co., Cleveland, in its New England 
territory for 17 years, died March 31 at 
his home in Ridgewood, N. J. Mr. Adams 
had been associated with Osborn for 30 
years 


James W. Moore, 61, a director and 
head of the Special Products Division of 
American Cast Iron Pipe Co., Birmingham, 
Ala., died March 3 at his home in that 
city. An emplovee of American Cast Tron 
Pipe Co. for 34 years, he served the com 
pany in several executive capacities, in 
cluding those of chief engineer and works 
manager, prior to heading the Special 
Products Division. Mr. Moore was a na 
tive of Hickory, N. C., and a graduate of 
Alabama Polytechnic Institute, and was 
author of the book The Better Business 
of Living 


Clifford W. Morisette, 41, assistant pro 
fessor of industrial engineering, Pennsyl 
vania State College, died March 21 at 
State College, Pa. Professor Morisette had 
been an active member of the A.F.S. Fdu 
cational Division for several years and at 
the time of his death was serving on its 
Program & Papers Committee and = as 
vice-chairman of the A.F.S. Apprentice 
Contest Committee. Holder of a B.S. and 
an M.S. in industrial engineering from 
Stout Institute, he served his appfentice 
ship in the foundry industry at Allis 
Chalmers Mfg. Co., Milwaukee, and for 
several years was foundry instructor at the 
Milwaukee Vocational School prior to 
joining the Pennsylvania State College 
faculty in 1946. Professor Morisette had 
been a member of A.F.S. since 1935, 


Frank Chambers, deputy smoke inspec 
tor for the City of Chicago, died March 21 
in that city. Mr. Chambers had been 
closely associated with the foundry in 
dustry through his work on the Chicago 
Cleaner Air Committee in helping the 
industry combat air pollution problems 





ARROW 
HIPPING 
CHISELS 


Are made from the 
finest quality alloy 
tool steel obtainable. 
To give you longer 
service in actual 
foundry use all Arrow 
tools have machined 
shanks. 


Arrow tools have a 
plus quality not found 
in other tools and hun- 
dreds of foundries from 
Coast to Coast have 
standardized on them 
because they give you 
longer service. 


Remember the name 
ARROW when you 
buy chisels. 


ARROW TOOLS INC. 
1904 S. KOSTNER AVE., 
CHICAGO 23, ILL 


First 
Complete 
Reference 


= SF curoia 


Cupola OPERATIONS 
Operations HANDBOOK 


Complete reference book on Cupola Opera- 
tion in all its phases. A total of 128 out- 
standing foundry metallurgists and cupola 
operators contributed to text 


Highlights include: Operation of the Cupola, 
The Refractory Lining, Blowing Equipment 
and Biast Contro! Equipment, Forehearth and 
Receiving Ladies, Biast Conditioning, Classifi 
cation of Scrap for Cupola Mixtures, Foundry 
Coke, Cupola Slogs, Fluxes and Fluxing, and 
Fundamental Thermo-Chemical Principles Ap 
plicable to Cupola Operation. 


First Edition — cloth bound . . . 468 pages 

188 graphs and illustrations . . . 34 
tables ° extensive bibliographies ond 
index 


$6.00 A.F.S. Member Price 
$10.00 Non-Member Price 


AMERICAN FOUNDRYMEN’S SOCIETY 
616 S. Michigan Ave. Chicago 5, Ill. 
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NEW PRODUCTS 
Continued from Page 113 


intensity. Connections can be made to a 
wide variety of existing alarm and auto 
matic extinguishing systems. Fireye Cor 
poration 


Quenching-Conveying Unit 


21—Designed for continuous heat-treat 
ing of individual pieces, quenching and 
conveying unit has tank in which oil 
is recirculated and cooled. Metal belt 
allows quenched parts to drain as they 


move up inclined conveyor which — is 
driven by self-contained power unit. Over 
all dimensions are: length, 8 ft; width, 2 
ft; height, 4 ft. Cleats or flights can be 
attached and larger conveyors can be built 


to accommodate heavier and larger parts 


LIC 
wot SILICON ROn, 


bel T. M. Reg 


SILVERY 
A 
BLAST FURNACE 
p T 
a RODUC = 
Metallurgically PURE 
Physically Clean 
and Uniform 











The choice of foundrymen 
who demand the best 


tHe JACKSON 


IRON & STEEL CO. 
JACKSON OHIO 


“OLIVER” 


Hand Planer and 
JOINTER 


An important time-saver on 
small jobs in the pattern shop 
This sturdy 6-inch “Oliver”’ will save your 
pattern makers valuable time on numerous 
fitting and jointing jobs. Tables 6'4” wide, 
39” long. Rabbets up to '2” deep. One 
piece frame. Fence, adjustable across tables, 

can be tilted and locked at 45 


Write for Folder 133 


OLIVER MACHINERY COMPANY 
GRAND RAPIDS 2, MICHIGAN 


Alaas Machine & Mfg. Co 


FLASK LUMBER « BOTTOM. 
BOARDS © PATTERN PINE 
MAHOGANY » PLYWOOD 
FLASKS © SKIDS « PALLETS 
FILLETS © DOWELS © ROLLERS 
CRATING LUMBER 


Fork-Shovel Attachment 


22—Hydraulically controlled heavy duty 
fork-shovel attachment for lift trucks 
is designed to handle such loose materials 
as castings, coal, coke, broken stone, etc 


MID-AMERICA’S LARGEST LUMBER SUPPLIER 


DOUGHERTY 
LUMBER CO. 


Cleveland 5, Ohio 


Heavy 7-54 in. tapered tines ease their 
way into and under miuterials with mini 
mum tractive effort and least possible 
shock to the truck. Shovel can be tilted 
up to 40 degrees above horizontal, includ 
ing 10 degrees tilt of upright assembly, 
permitting it to scoop maximum loads 


without ramming stock pile. Generous 
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backward tilt’ assures security of loads 
Steep dumping angle—48 degrees—simpli 


Vhat good fies load discharge. Attachment is readily 
interchangeable with many others. Clark 
Equipment Co 
By-Product Coke: sqPeeen 
Televising Pouring Operations 


23—Now in use in the steel industry 





FOR FOUNDRY © METALLURGICAL © CHEMICAL 
WATER GAS © DOMESTIC USES 


DEBARDELEBEN COAL CORPORATION 


Transportation Phone 
Deliding BIRMINGHAM, ALABAMA $9138 


DeBardeleben Preparation and Service Give Added Value 


but equally applicable to the foundry in 
dustry is the Utiliscope Camera, a wired 
television device that enables an operator 
some distance away to monitor pouring 








An A.F.S. Publication... 
Recommended Practices for NON-FERROUS ALLOYS 


lnferenation contained in ie imporgant A-7-5. Some of the VALUABLE 
publication has been compi y the Recommend- : 

ed Practices Committee of the A.F.S. Brass and INFORMATION in this book . . . 
Bronze Division, and the Committees on Sand Molding Practice . . . Finishing Prac- 
Casting of the A.F.S. Alumi and M i tice .. . Melting and Pouring . . . Heat 
Division. A book that provides non-ferrous found- Treatment... uses and Remedies of 
ane — ee up-to. — data ym 9 pro- f ... Properties and Applications 
uction of practically any non-ferrous alloy cast- . 

ing, and enables them to check present production For the following alloys: 
practices against accepted standards and wide ex- @ Leaded Red and Leaded Semi-Red 
perience. An indispensable reference work wher- Brasses. @ Leaded Yellow Brass. 
ever non-ferrous metals are cast . . . compiled by e@ High-Strength Yellow Brass and 
many leading foundrymen and metallurgists. Con- Leaded High-Strength Yellow Brass 
ed pages, 42 tables, 35 illustrations; cloth (Mang: . @ Tin Bronze 
bound. 





Tin Bronze. @ a 
$ @.25 to A.F.S. on foe 
e Aluminum Bronze. e Aluminum- 
Base Alloys. @ Magnesium-Base 
Alloys. 


s (Silicon Bronze). 
Members ~ 


ORDER YOUR COPIES PROMPTLY! 





operations. As illustrated here in an op 








eration involving continuous casting of 





steel billets, an operator 50 feet away and 
out of heat and danger watches pouring 
operation 


Metal Separator 


24—Dry Process Metal Separator, for 

use on all non-ferrous metals, extracts 

useable metal from skimmings, slags, dross 

and sweepings Process operates automatt 

cally, requires no skilled operator, is eas 

ily maintained and needs no heat or water 

Separator recovers waste metal at once, 

making it available for immediate re 

smelting; eliminates accumulations of 

Each Represents a Year iain over a period of time; and pro 
duces from 50 to 80 per cent metal re 


of Experience With the Lumber covery, manufacturer claims Separator is 
Needs of Foundries and Pattern Shops available in two sizes on 1 for small and 


medium plants; No. 2, with three times 
the capacity of No. 1, for large plants 
@ You CAN'T fool around with indifferent lumber in Peerless Metal Separator Co 
@ pattern shop or a foundry. We have studied the 

lumber requirements for foundries and pattern Permanent Plate Magnets 
shops for almost a century, this knowledge and 
experience is NOT for sale: we pass it on to 

our customers as part of our service. 


25—Non-electric Alnico Perma-Plate 
magnets are now available in three mag 
netic field ranges and are designed for 
COMPLETE STOCKS on hand include gen- removing miscellaneous tramp iron from 
vine Northern White Pine, California wet or dry materials in process, in order 
Sugar Pine, Norway Pine, Honduras to protect mac hinery, prevent sparks or 
Mahogany, all kiln dried, super purify non-magnetic substances. Each of 


thickness, rough or dressed these types is made in 19 standard sizes 


from 4 to 72 in. wide and in 2, 4, 6 
and 8 pole styles. Magnets can be installed 
DELIVERIES above bel: and slat conveyors, in open 


aude ( OMIPANY perce or closed wood or metal chutes, in ducts 


‘ 


<eted, we con chip yeu os fittle spouts and troughs, above and below feed 

N. Central Park Ave as 100 feet or as much as a tables or integrally in various types of 
ae yg > ~ Mang al processing machinery. Dings Magnetic 
to Dept. AF. Separator Co 


CH 
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cast, a mixture that enables the foundry 
man to produce sound clean steel castings 
of intricate shapes, irrespective of size 
without resorting to regular steel melting 
facilities and requiring neither fuel nor 
a source of electrical power. Steps in this 
process of producing steel chemically are 
described in detail, typical castings made 
from Uhermicast are shown, and a chemi 
cal analysis and physical properties of 
Thermicast steel are given in the booklet 
Metal ¢ 


hermit Corporation 


Fork Trucks 


26—Comprehensive 44-page catalog gives 
general description and application data 
on the Yale line of electric fork lift 
trucks, motorized hand trucks, hand lift 
trucks and hand and electric hoists 
Special section describes various industrial 
truck attachments. Yale & Towne Mfg 


Co., Philadelphia Division 


Industrial Vacuum Cleaning 


27—16-page illustrated Catalog A-816 
describes industrial dust hazards and ex 
plains how Hoffman heavy duty vacuum 
cleaning equipment provides rapid, thor 
ough and economical removal of these 
hazards. Shown pictorially and with text 
are typical vacuum cleaning applications 
and installations, principal elements of the 
Hoffman cleaning system, primary and 


secondary dust separators, typical piping 
layout, right and wrong ways of connect 
ing pipes, and Hofico-Vac portable indus 
United States 


trial vacuum cleaners 


Hoffman Machinery Corp 


impregnating Process 


28—Fight-page bulletin explains in de 
tail equipment used in the Mogul Cast 
Seal Impregnating Process, claimed by its 
manufacturer to be a_ positive, low-cost 
method of eliminating porosity in castings 
Described are two impregnating methods 
1) vacuum pressure machine for batch 
impregnating, and (2) pressure machine 
for testing and impregnating. Specifica 
tions and applications are given for the 
M-30 Mogullizer, Mogul Circulators M 
500, M-1000 and M-2500 
are the M-750 booster pump and Mogul 
Cast Seal Colloidal Metallizing Co. of 


dimerica 


Also mentioned 


Blast Cleaning Hose Machines 


29—Illustrated Catalog No. 100° shows 


complete line of Pangborn hose-blast 
cleaning machines for foundry use. Speci 
fications, advantages apd applications are 
given for Type AB blast machines, Type 
AV hose blast machines, Type AY suction 
feed blast machines, No. 2 AB-2. Blast ma 


chines, AC-3 Blast Machines, AU-11 blast 


machines and the AQ-1 direct-pressure 
Fach of these 


continuous abrasive blast 
models is described in detail in a separate 


enclosed folder. Pangborn Corporation 


Interchangeable Cartridge Respirator 


30—Bulletin S142, 4 
the new AO R2000 respirator, which fea 


pages, describes 
tures ‘twist of the wrist” interchange 
ability of all cartridges, filters and acces 
sories, and protects wearer against tox 
and non-toxic dusts, acid gases and vapors 
New retainer shell accommodates seven 
types of replaceable filters, thus offering 
protection against both dust and chemical 
gas and vapor hazards by interchanging 
cartridges Bulletin also contains for 
quick reference a respirator chart which 
tells at a glance which respirator and 
filter to use with each type of industrial 
dust or gas hazard. American Optical Co 


Plastic Refractory 

31—Bulletin 100, four pages, describes 
Nojoint, a modern plastic refractory, and 
its use for rammed-in walls and baffles of 
boiler furnaces and in hand-fired, stoker 
fired and oil-fired boiler furnaces. Used 
in heat-treating furnaces, Nojoint elimi 
nates joint failures, spalling in the arches 
Sodium 


cyanide furnaces, forge furnaces and car 


and flame erosion of sidewalls 


type annealing furnaces are among types 
pictured in the bulletin. Jronton Fire 


Brick Co 


Electropolisher 
32—Bulletin provides information on 
the theory and practice of electrolytic 
polishing of metallurgical samples, to 
gether with description of the Buehler 
Waisman Electro Polisher. Buehler, Lid 


COBALT-60 RADIOGRAPHY SOURCES 


lele) FIGS me lilielc) vid: mel, 
GUN BREECH ASSEMBLY 


Cobalt-60 is now available at low cost in the 
form of high specific activity sealed sources espe- 
cially designed for use in industrial radiography. 
Cobalt-60 radiographs are indistinguishable from 
those made with radium. 

Sources are sealed in small ferromagnetic stain- 
less steel capsules designed for handling with a 
magnet, a string, or by a handle screwed into the 
end of the capsule. Specially designed lead stor- 
age containers are also available. Two hundred 
and four hundred millicurie sources are avail- 
able from stock. Other strengths can be made on 


special order. 


TaACerta 
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TRACERLAB INC., 130 HIGH STREET 


2295 Son Pablo Ave., Be 


Write for Bulletin AF-31 


Western Di ” 
y 2, Colifornic 
York 


New Office 
General Motors Bidg, 1775 Bwoy, N. Y. 19 


Midwest Office 
loSolle Wocker Bidg., 22! N. LoSolle, Chicago 


BOSTON 10, MASS 
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Buckler 


ABRASIVE CUT-OFF 
MACHINE 


for the Metallur- 
gical Laboratory 





The Buehler Cut-off Machine No. 1000 is a solidly built 
heavy duty machine free from vibration and side play 
with capacity for cutting specimen sections up to 31/2”. 


Cutting is done on the front of the wheel and is con- 
trolled by a convenient outside lever. With the cover 
closed, the cutting operation can be viewed through a 
heavy wired glass window. Regular equipment includes 
3 HP totally enclosed ball bearing motor 1750 r.p.m., 220 
v., 60 cycle, AC, 3 phaser pump motor 14 HP, 220 v., 60 
cycle, 1 phase; six cut-off wheels 12” x 3/32” x 114”. 
Wheels not in use are stored in a spacious compartment 
in the base, which also contains a removable sludge col- 
lection chamber. The self-contained cooling system pro- 
vides a flood of water for cool cutting. Overall dimensions 
31” x 47” x 64” Shipping weight, 1400 pounds. 

The BUEHLER line of specimen preparation equipment includes 

—CUT-OFF MACHINES @© SPECIMEN MOUNT PRESSES ¢ 

POWER GRINDERS © EMERY PAPER GRINDERS @¢ 


HAND GRINDERS ¢ BELT SURFACERS ¢ POLISHERS 
© POLISHING CLOTHS AND POLISHING ABRASIVES 


Buckler. Xd. 


Aa PARTNERSHIP 


METALLURGICAL APPARATUS — 
165 West Weeker Drive, Chicago 1, Illinois 
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A. F.S. Employment 
Service 








To contact “Help Wanted” or 
“Position Wanted” advertisers, write 
o American Foundrymen’s Society, 
616 S. Michigan Ave., Chicago 5, 
designating item number and issue 
of AMERICAN FoUNDRYMAN in which 
advertisement is published. 


HELP WANTED 
HW557—Core Room Supervisor: Midwest 


ern gray iron foundry desires experienced man 
capable of supervising production and assem 
bly of small to medium-sized cores. Must be 
able to teach and coordinate making of cores 
on benches and coreblowers. In replying, please 
state age, experience and salary expected. 


HW563—Time Study and Incentives Man; 
preferably with jobbing foundry experience. State 
education, experience and salary expected 


HW564—Foundry Manager: smal! gray iron 
jobbing foundry located in Ontario city desires 
experienced foundry manager capable of taking 
full charge, including foundry operations, office 
management and sales development. Position 
offers real scope for advancement to the right 
man. In replying give full particulars. 


HW 565—Assistant Superintendent: Gray 
iron foundry wants competent man with experi 
ence in production of high grade castings, 
squeezer and rollover work 





FURNACE WANTED 
1 ONLY NON-FERROUS MELTING FURNACE, 


capaciry 2,000 Lss. 


MONTREAL BRONZE, LTD. 
999 Delorimer Ave., Montreal 24, Que. 








PATTERN SHOP FOREMAN 
YOUNG EXPERIENCED SUPERVISOR WITH 
WORKING KNOWLEDGE OF REPAIR AND 
MAINTENANCE OF METAL PATTERNS 
SEMI-CAPTIVE GRAY IRON FOUNDRY 
NEAR DETROIT. SEND RECENT PHOTO 
WITH COMPLETE DETAILS. 

BOX N104 
AMERICAN FOUNDRYMAN 


616 S. Michigan Ave., Chicago 5. 











Firm Distributes Comprehensive 
Reference Catalog 


THREE YEARS IN PREPARATION, a new 
1296-page catalog now being distributed 
to industrial and engineering firms, engi 
neering schools and libraries by the Link 
Belt Co., Chicago, contains 1673 tables 
and charts of basic data that greatly 
simplify the design of conveyor systems, 
mechanical power transmission and proc 
essing machinery 

Primary function of this cight-pound 
book, Catalog 900, is service as a refer 
ence tool presenting basic engineering 
data 


MAY, 1951 





| 
| 
| 





PROFESSIONAL CARDS 








Harold J. Roast EARL E. WOODLIFF 


F.1.M., 


F.C.S., M.E.1.C. FOUNDRY SAND ENGINEER 


BRONZE FOUNDRY CONSULTANT Consulting + + Testing 


324 Victoria St., London, Ont., Canada 14611 Fenkell (5-Mile Rd.) Detroit 27, Mich. 
Available Coast to Coast Res. Phone Vermont 5-8724 








Lester B. Knight & Associates, Inc. 
Member A.C.M.E. 
Consulting Engineers 
Management * Sales * Production * Surveys 


METALLURGICAL 


CHEMISTS CONSULTANTS 
Accuracy Service 


Modernization Hy ae = ACCURATE METAL LABORATORIES 


600 West Jacks 


30 Church St., New York 7, N. Y. 


on Bivd., Chicago 6, 
2454 W. 38th St. © Phone: Vi 7-6090 « Chicage 32, Ill. 








CASADONTE RESEARCH LABORATORIES 


Chemists, 


W. G. REICHERT ENGINEERING CO. 
PROFESSIONAL FOUNDRY ENGINEERS 


Metetengicte, and Surveys * Modernization 


Foundry Consultants Operations * Management 


Cc 


Testing Faciliti 1060 Broad St. Newark 2, N. J. 





let, 
Pp 


2410 Lake Ave. 


N, Muskegon, Mich. Industrial Bidg. 








FOUNDRY MANAGEMENT 
Administration, Technical, Operating 


William S. Hansen att fat 


Milwaukee 16, Wis. 3110 West Fond Du Lac Ave., Milwoukee 10, Wis 
Custer 3-0536 There Is ne better time than NOW te review incentives, meth- 
scheduling, production contre! end peperwork 





ods, processes. 











NEWLY PRICED! 


Bruce L. Simpson's 


DEVELOPMENT OF THE 


METAL CASTINGS INDUSTRY 


250 profusely illustrated pages of facts, romance and history of man’s 
achievements through the use of metal — from the dawn of history to the 


Twentieth Century. Clothbound. 


NOW — $3 to Members $6 to Non-Members 


AMERICAN FOUNDRYMEN’S SOCIETY 


616 SOUTH MICHIGAN AVENUE CHICAGO 5, ILLINOIS 














CONTACT THE FOUNDRY MARKET 


WITH THESE SERVICES FOR 
READERS AND ADVERTISERS 


Classified Advertising — Rate $10 per column inch 
Employment Service (Position and Help Wanted) — 
Rates $5 and $10 

Professional Card Advertising for Engineers and 
Consultants — Rate $10 per column inch 


American Foundryman 


616 S. Michigan Ave. Chicago 5 























in 50 production foundries where baking prob- 
lems had existed. If you have a special baking 
problem, ask your LINOIL man about INDUCTOI 
—he'll be happy to arrange for a demonstration. 








DUCTOL WWar'oehebed lore 0 


WANT CORES TO BAKE FASTER? 


Are your core ovens a bottleneck for your 
foundry? The quickest way to increase oven 
Capacity is to cut down on the time a core occupies 
oven space. INDUCTOL allows you to do this, 
because INDUCTOL bakes rapidly — 30 to 50% 
faster than even the fastest conventional core oils. 
Some foundries have doubled their core produc- 


tion by switching to INDUCTOL! 


NEED TO BAKE AT 350°? 


If, for example, you’re casting magnesium, you 
have to bake cores at temperatures that won't 
drive off the inhibitors. INDUCTOL can bake at 
350 —bake thoroughly and quickly. This lower 
baking range of INDUCTOL is good for many coke- 


fired ovens or for over-night baking, too! 


INDUCTOL—satancend core ROOM PERFORMANCE 


*® FASTER BAKING 
* ADDED GREEN STRENGTH 
* GOOD COLLAPSIBILITY 
GET THE FACTS—send for your INDUCTOL booklet today. It contains 


helpful information based ou aciual use in production 


ARCHER-DANIELS-MIDLAND COMPANY 


LOOKING FOR BETTER 
COLLAPSIBILITY? 


INDUCTOL is specially right for non-ferrous and 
malleable iron work—where quick collapsibility 
is a must. Because INDUCTOL bakes so rapidly, 
it burns out instantly at temperatures above 
800°. Certain core rooms have found that they 
could eliminate the use of wood flour in their 


INDUCTOL cores. 


INDUCTOL IS DIFFERENT— 


a new product development of the LINOIL 
Research Laboratory. INDUCTOL is a chemically 
modified drying oil: during its manufacture, high 
pressure and temperature conditions serve to pre- 
polymerize the oil . . . essentially causing it to 
become “pre-baked”. This pre-baked feature 
allows INDUCTOL to harden rapidly at tempera- 
tures between 350° and 450°. 


— 


ask YOUR Linon man avout 6 


ARCHER - DANIELS > MIDLAND COMPANY 


(THE WERNER G. SMITH COMPANY DIV.) 
2191 West Oth Street ° . 
Please send me Bulletin No. A-108. 


Name 


Company 


(The Werner G. Smith Co. Division) « 2191 West llOth Street, Cleveland 2, Ohio 


Street 


City and Zone 








Cleveland 2, Ohie 


Typical 36” x 72” Whiting Tumbler with direct- 
coupled drive and gearmotor with built-in brake 


Experience has taught us the importance 
of rugged construction when it comes to 
a tumbling mill. Heavy plate shell, roller 
bearings, steel trunnions, proper align- 
ment of barrel, smooth meshing gears, 
reinforced tight-fitting door — all these are 
important features of Whiting design that 


insure long life and low-cost operation. 


Standard sizes: 24”, 30”, 36", 42”, and 
48” diameter — in lengths from 36” up. 
Special designs for special needs. Various 
types of direct drive, also line drive when 
desired. 


Bulletin FY-123R gives full details, or 


ask the Whiting sales office nearest you. 


Wells 


15628 Lathrop Ave. 


Offices in Chicago, Cincinnati, Detroit, Houston, Los 
Angeles, New York, Philadelphia, Pittsburgh, and St. 
Louis. Representatives in other principal cities. Canadian 


Harvey, Illinois 


Subsidiary: Whiting Corporation (Canada) Ltd., Toron- 
to, Ontario. Export Department: 30 Church St., Neu 
York 7, N. Y. 





